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This thesis is the first to examine if and how new (as of 2016) EU policies that curb 
tobacco marketing, such as pictorial health warnings (PHWs), affected Dutch smokers. 
Also, it examines whether textual health warnings (THWs) on the packet of e-cigarette 
products were noticed by Dutch e-cigarette users. Furthermore, this thesis explores 
support among Dutch smokers for a display ban of tobacco products at the point 
of sale, which is planned to be introduced in the Netherlands in 2020. Finally, the 
thesis adds to the limited number of studies examining which colour and warning on 
cigarette sticks are perceived as most dissuasive by Dutch non-smoking adolescents, 
and by experimentally examining dissuasive cigarettes’ potential to deter adolescents 
from smoking. In this chapter, the background and aims of this thesis are described 
in more detail. 
The rise of tobacco smoking
Tobacco leaves were first cultivated by the indigenous inhabitants of the Americas 
and were used for medicinal, religious, and social purposes. In the 15th century, 
colonizing Europeans imported tobacco, using it in the form of snuff, pipe tobacco, 
and cigars (Gately, 2002). Tobacco smoking prevalence rose strongly (Lopez, Collishaw, 
& Piha, 1994) when around the 1880s cigarette manufacturing became increasingly 
mechanized (Harvey, 2014), and the tobacco industry started investing in product 
marketing. For instance, the tobacco industry targeted specific segments of potential 
consumers e.g. by promoting ‘feminine’ cigarettes, they used intensive advertising 
on television, radio, and printed press, and created attractive packets (Davis, Gilpin, 
Loken, Viswanath, & Wakefield, 2008; Kluger, 2010; Proctor, 2012). 
Problems caused by tobacco smoking
Tobacco leaves contain nicotine to protect the plant against insects. Human ingestion 
of small (nontoxic) quantities of the highly addictive nicotine (Gamberino & Gold, 1999) 
causes a release of dopamine which activates the brain’s reward system (Benowitz, 
2010). Tobacco consumption is problematic as tobacco smoke contains approximately 
5000 toxic chemicals (Borgerding & Klus, 2005; Thielen, Klus, & Müller, 2008). Studies 
in the 1950s revealed that smoking can cause lung cancer (Doll & Hill, 1950; Wassink, 
1948). Later studies uncovered the causal link between smoking and other health 
risks such as many other types of cancer, diabetes, lung disease, impotence, blindness, 
stroke, and heart disease (U.S. Department of Health and Human Services, 2014). These 
diseases can also be caused when non-smokers inhale smoke from others (Department 
of Health and Human Services, 2006). Worldwide, yearly approximately 5,000,000 
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smokers (Reitsma et al., 2017) and 600,000 non-smokers (World Health Organisation, 
2019a) die from a smoking related disease. Smoking is the largest preventable cause of 
cancer (U.S. Department of Health and Human Services, 2014) and one of the largest 
preventable cause of death (Forouzanfar et al., 2017). In the Netherlands, 4 out of 10 
premature deaths are attributable to smoking (Reep-van den Bergh, Harteloh, & Croes, 
2017), which equals approximately 19,000 deaths each year (Trimbos Instituut, 2018). 
Yet, in the Netherlands 22% of adults continue to smoke (CBS Statline, 2019), while 
smoking prevalence within the EU is 26% (TNS opinion & Social, 2017).
The yearly economic burden of smoking due to productivity loss and healthcare 
costs is estimated to be around $1.4 trillion worldwide (Goodchild, Nargis, & 
d’Espaignet, 2016), while the European Commission estimates it to be around €544 
billion in Europe (Jarvis et al., 2012). Furthermore, a social cost-benefit analysis shows 
that the Netherlands would financially benefit from a strongly reduced smoking 
prevalence (de Kinderen, Wijnen, Evers, Hiligsmann, & Paulus, 2016).
Tobacco control to reduce the burden of smoking
To reduce the burden of smoking, governments can make use of tobacco control 
policies (Gravely et al., 2017). Political views on tobacco control policies may differ 
(Willemsen, 2018), with some arguing that tobacco control is a government’s 
constitutional and moral task (Verweij, 2017), and others (e.g. the tobacco industry 
and conservative-liberal politicians) that smoking is a freedom of choice and the 
government should not interfere (Friedman, Cheyne, Givelber, Gottlieb, & Daynard, 
2015). The most effective tobacco control policies have shown to be smoking bans, 
tobacco price increases (through tax hikes), mass media campaigns, and advertising 
and promotion bans. Moreover, offering professional help to quit smoking is an 
important part of a comprehensive tobacco control strategy as well (World Health 
Organization, 2017; Hoffman & Tan, 2015). 
As tobacco marketing has played an important role in the rise of tobacco smoking 
(Davis et al., 2008; Kluger, 2010; Proctor, 2012), it has been argued that governments 
should introduce comprehensive tobacco marketing restrictions regarding promotion, 
price, packet, and place (Henriksen, 2012). Promotion refers to indirect advertising 
regarding sponsorship, free tobacco products, promotional discounting, and direct 
advertising on for instance print media, billboards, or at the point of sale. Price refers to 
retail pricing, while ‘packet’ concerns functional design (shape, and size) and product 
presentation (texts, colour, and logo). Restrictions regarding ‘place’ aim to reduce the 
availability and visibility of tobacco products (Henriksen, 2012). The tobacco industry 
has used strategies to obstruct tobacco marketing restrictions by for instance creatively 
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circumventing them, lobbying, and forming alliances with other industrial sectors 
(Savell, Gilmore, Fooks, 2014).
History of tobacco control in the Netherlands
The first tobacco control policy efforts in the Netherlands were educational school 
programs at the end of the 1960s (Willemsen, 2018). In 1975, the Dutch Health Council 
advised to introduce comprehensive tobacco marketing restrictions, along with other 
tobacco control policies such as a smoking ban in public places (Willemsen, 2017). 
Their advice was not complied with as Dutch governments until the mid-1990s were 
not yet aware of the economic costs of smoking, and prioritized the, then assumed, 
economic benefits of smoking over the problems caused by smoking. Moreover, 
the government considered smoking as an individual’s own responsibility. In 1988, 
a smoking ban in public places was introduced. In 2002, this ban was extended to 
workplaces, accompanied with a tobacco advertising and promotion ban, and an age 
limit for the sale of tobacco set at 16 years of age. After 2002, Dutch tobacco control 
came to a temporary standstill, although incidental small tax increases, yearly smoking 
cessation campaigns, and a smoking ban in bars and cafés in 2008 were introduced. 
In 2013, Martin van Rijn, the State Secretary for Public health, Welfare and Sport 
banned smoking in small bars and cafés, and set the age limit for the sale of tobacco 
at 18 years of age (Willemsen, 2018). This positive trend was continued by the new 
State Secretary, Paul Blokhuis, who presented a national Prevention Accord in 2018. 
In this accord, ambitious tobacco control intentions for the upcoming years, such 
as using standardized packets (omitting brand specific logos, colours and fonts) of 
tobacco products (plain packaging) (2020), a larger budget for mass media campaigns, 
increased taxes on tobacco products (2020), a ban on displaying tobacco products at 
the point of sale (2020), and a ban on tobacco advertising in speciality stores (2021) 
were described (van Mourik & Willemsen, 2018; Rijksoverheid, 2018). Tobacco control 
is, however, not only a matter of national policy making, but is increasingly being 
determined at the supra national level (European and worldwide) (Willemsen, 2017).
Tobacco control on the worldwide level: the Framework Convention on Tobacco 
Control (FCTC)
In 2003, the World Health Organization (WHO) presented the Framework Convention 
on Tobacco Control (FCTC), an international instrument for tobacco control, aiming 
to stop the rising worldwide smoking prevalence (World Health Organization, 2003). 
The treaty had 168 signatories in 2019 (World Health Organisation, 2019b), including 
11
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the EU (in 2003) and the Netherlands (in 2005), showing an international political will 
to strengthen tobacco control. 
The core of the 38 FCTC articles with tobacco control policies is described by 
the MPOWER policy package: Monitor tobacco use and prevention policies; Protect 
people from tobacco smoke; Offer help to quit tobacco use; Warn about the dangers 
of tobacco; Enforce bans on tobacco advertising, promotion and sponsorship; Raise 
taxes on tobacco (World Health Organization, 2008).  
The FCTC has become an important framework for national tobacco policy. 
However, the WHO has no sanctioning power, leaving it up to national policy makers 
to decide whether and how to implement the FCTC policies. In contrast, the European 
Commission can issue Tobacco Products Directives (TPDs), and use financial sanctions 
in case of non-compliance (Willemsen, 2018).
Tobacco control on the European level: Tobacco Products Directives 
The European Commission’s TPD’s aim is to assure a high level of public health 
through tobacco control while enhancing the functioning of the EU’s internal market 
(European Union, 2001). EU Member States are obligated to transpose the TPD’s into 
national law (Willemsen, 2018). In 2002, the first TPD (2001/37/EC) was put into force. 
Tobacco manufacturers in EU Member States now had to (1) delete words such as ‘light’ 
from the packet of tobacco products, (2) ensure that cigarettes contain a maximum 
content of nicotine, tar and carbon monoxide (product) and print this on one side of 
the packet, and (3) use THWs on the packet (European Union, 2001). In 2003, the EU 
banned promotional activities for tobacco products (European Union, 2003). As of 
May 2016, the second TPD (2014/40/EU) (European Union, 2014) was enacted because 
new scientific evidence and electronic cigarettes (e-cigarettes) emerged (European 
Commission, 2014). The second TPD required EU Member States to (1) prohibit 
characterising flavours as well as additives that give the impression of health or vitality 
benefits (product), (2) delete information about nicotine, tar, and carbon monoxide 
and any other suggestion that the product is less harmful compared to others, (3) 
prohibit packets resembling food or cosmetic products, and (4) ensure that the packet 
of cigarettes and roll your own (RYO) tobacco include at least 20 cigarettes and 30 
grams of tobacco respectively, (5) use PHWs on the packet of tobacco products, and 
(6) use THWs on and a leaflet in the packet of e-cigarette products (European Union, 
2014). The leaflet is a paper with information and warnings about the product, and 
advice about safety, storage, and usage. These EU’s measures decreased the tobacco 
industry’s possibilities to use the packet as a marketing tool. 
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The packet of tobacco products as a marketing tool 
The tobacco industry uses the packet of tobacco products as a marketing tool to 
increase the appeal of smoking by for instance using limited edition packets, colours, 
innovative constructions of packets, and variations in the size of the packet (Moodie & 
Hastings, 2010; Wakefield, Morlay, Horan, & Cummings, 2002; Slade, 1997). The packet 
of tobacco products became increasingly important for the tobacco industry as a 
marketing tool when the Netherlands (Willemsen, 2018) and the EU (European Union, 
2003) banned product marketing for tobacco products in 2002 and 2003 respectively. 
Also, Article 13 of the FCTC includes policies to enforce bans on tobacco advertising, 
promotion and sponsorship (World Health Organization, 2003). 
Tobacco health warnings 
Tobacco health warnings warn (potential) customers about the health risks of smoking. 
They limit tobacco marketing because they have the ability to disrupt brand imagery 
as they decrease the available packet space for marketing, and reduce its appeal 
(Henriksen, 2012; Moodie & Hastings, 2010; Noar et al., 2016a). According to Henriksen 
(2012), tobacco health warnings can be categorized as a tobacco marketing restriction 
regarding ‘packet’ as it concerns functional product presentation. Article 11 of the 
FCTC includes policies to enforce packaging and labelling of tobacco products (World 
Health Organization, 2003).
In 1966, the United States (US) introduced the first THW: “Caution: cigarette 
smoking may be hazardous to your health”. In 1986, Iceland introduced the first black 
and white PHWs, with Canada introducing the first coloured PHWs in 2001 (Hiilamo, 
Crosbie, & Glantz, 2014). The FCTC recommends using PHWs instead of THWs (World 
Health Organization, 2003), while countries from the EU are obliged to use them since 
the enactment of the second TPD in 2016 (European Union, 2014). To date, over 100 
countries are using PHWs (Canadian Cancer Society, 2018), while several countries go 
one step further by using plain packaging. Plain packaging bans tobacco marketing 
in terms of product presentation on the packet completely by omitting brand-specific 
logos, colours and fonts (Freeman, Chapman, & Rimmer, 2008). Studies revealed that 
it makes the product less appealing to (potential) consumers (McNeill et al., 2017; 
Moodie, Angus, Stead, & Bauld, 2013; Stead et al., 2013). 
In 1982, the Netherlands introduced their first THW with “Smoking threatens 
health” on the back of the packet of tobacco products. This THW was replaced with 
“Smoking seriously harms health” in 1994 (Willemsen, 2018). In 2002, the first TPD 
required the Netherlands to introduce more extensive THWs on 30% of the front and 
40% of the back of the packet (Table 1.1) (Borst, 2002; European Union, 2001). The 
13
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Table 1.1. Textual health warnings and efficacy messages from the first and second Tobacco Products 
Directive (TPD) on the packet of tobacco products
Textual health warning (THW) in first TPD Comparable THW in second TPD
Smoking causes blockage of the blood vessels, 
heart attacks, and strokes
Smoking clogs your arteries
Smoking causes heart attacks
Smoking causes strokes and disability
Smoking causes deadly lung cancer Smoking causes 9 out of 10 lung cancers
Smoking damages your lungs
Tobacco smoke contains more than 70 
substances that cause cancerb
Quitting smoking reduces the risk of fatal heart 
and lung diseases
Smoking causes heart attacks
Smoking causes 9 out of 10 lung cancers
Smoking damages your lungs
Smoking during pregnancy is unhealthy for your 
baby
Smoking can kill your unborn child
Protect children: do not let them breathe your 
smoke
Smoking causes serious harm to you and others 
around youa
Your smoke harms your children, family and 
friends
Smoking can reduce blood circulation and cause 
impotence
Smoking increases the risk of impotence
Smoking can damage the sperm and reduces 
fertility
Smoking reduces fertility
Smoking is deadlya Smoking is deadly – quit nowb
Smokers die younger -
Tobacco smoke contains benzene, nitrosamines, 
formaldehyde and hydrogen cyanide
-
Smoking ages the skin -
Your doctor or pharmacist can help you quit 
smoking
-
Smoking is very addictive; do not start -
Smoking can lead to a slow, painful death -
- Smoking causes mouth and throat cancer
- Smoking damages your teeth and gums
- Smoking increases the risk of blindness
- Smokers’ children are more likely to start 
smoking
- Quit smoking – Stay alive for those close to you
Efficacy message
Find help to stop smoking: DEFACTO 0900-9390 
(€ 0.10 / min) or www.stoppen-met-roken.nl or 
consult your doctor or pharmacist
Quit now! Go to www.ikstopnu.nl. Or call the 
quit line 0800-1995 (free)
Note. a One of two general warnings that were placed on each packet on 30% of the front of the packet. 
The other warnings were placed on 40% of the back of the packet. 
b One of two general warnings that were placed on each packet on 50% of the lateral sides.
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tobacco industry lobby influenced the Dutch government’s interpretation of the TPD, 
resulting in a smaller size of the THWs than intended by the European Commission 
(Lie, Willemsen, de Vries, & Fooks, 2016). 
The second TPD required the Netherlands to introduce PHWs on 65% of the front 
and back of the packet as of May 2016. Tobacco industry lobby at the EU level was 
again able to decrease the intended size of the tobacco health warnings (from 75% 
to 65%) (Costa, Gilmore, Peeters, McKee, & Stuckler, 2014) and blocked introducing 
plain packaging on the EU level (Peeters, Costa, Stuckler, McKee, Gilmore, 2016). 
Fourteen THWs (on 50% of the side of the packet) with three different PHWs each 
were introduced (European Union, 2015).
 The EU’s tobacco health warnings contain several THWs and PHWs. There are 
three sets of fourteen health warnings that rotate each year. Three out of fourteen 
THWs comprise a message with information about the risk or chance of contracting 
a smoking-related disease (perceived susceptibility; ‘Smoking causes 9 out of 10 lung 
cancers’), while seven THWs comprise a message about what smoking specifically 
can do to the body (e.g. ‘Smoking causes heart attacks’), and three THWs provide a 
message about what smoking can do to others (e.g. ‘Smoking can kill your unborn 
child’). The THWs and efficacy messages of the first and second TPD differ in terms of 
content and textual formulation (Table 1.1) (European Union, 2015). 
Fifteen out of 42 PHWs show a specific body part affected by a smoking-related 
disease, such as a disfigured leg. Eighteen PHWs display a person who contracted a 
smoking-related disease, such as a person having a stroke. Furthermore, three PHWs 
show a child and three PHWs symbolically represent a health risk of smoking, such as 
an ashtray with ash in the form of a foetus. Last, three PHWs show third parties who 
are affected by the health risks of smoking, such as a boy mourning at a gravestone 
(Figure 1.1) (European Union, 2015).
The impact of PHWs on smokers and non-smokers in other parts of the world 
has been extensively researched (Hammond, 2011; Noar et al., 2016a; Noar et al., 
2016b; Peters, Ruiter, & Kok, 2013) and debated about at the national (Kok & Ruiter, 
2013; Kok, Ruiter, van den Hoek, Schaalma, & de Vries, 2007a; Kok, Ruiter, van den 
Hoek, Schaalma, & de Vries, 2007b; Peters, Ruiter, Kessel, & Kok, 2013; van der Kemp 
& Bekker, 2007; Zeeman, Willemsen, & van Gennip, 2007) and international (Biener, 
& Taylor, 2002; Borland, 2018; Brewer, Hall, & Noar, 2018; Brown & Whiting, 2013; 
de Bruin, & Peters, 2013; Hammond et al., 2006; Hasting & MacFadyen, 2002; Kok, 
Bartholomew, Parcel, Gottlieb, Fernández, 2013; Kok, Peters, Kessels, ten Hoor, & 
Ruiter, 2018; Malouff, 2018; Niederdeppe, & Kemp, 2018; Peters, Ruiter, ten Hoor, 
Kessels, & Kok, 2018; Peters & Shoots-Reinhard, 2018; Roberto, Mongeau, & Liu, 2018; 
15
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Ruiter & Kok, 2005; Ruiter & Kok, 2006; White, & Albarracín, 2018) level. The discussion 
revolves around the methodological quality and suitability of outcome measures of 
studies claiming effectiveness of threatening communication, and that self-efficacy 
expectations regarding smokers’ ability to quit smoking should be enhanced for fear 
appeals to be effective or not counter-productive. 
No studies have examined the impact of introducing the EU’s PHWs in 2016. 
Hence, the first aim of the current thesis is to investigate if and how the in 2016 
introduced PHWs had an impact on Dutch smokers (chapter 2 – 4). Results may lead 
to better understanding of the working mechanisms of PHWs, possibly leading to 
recommendations about their future use (Reitsma et al., 2017; Goodchild et al., 2016; 
U.S. Department of Health and Human Services, 2014) and how to integrate them in 
tobacco control policy at the national level. For the same reason, it is important to 
examine the impact of the introduction of THWs on and the leaflet in the packet of 
e-cigarette products.
Figure 1.1. Examples of PHW as required by the second Tobacco Products Directive (2014/40/EU). From 
left to right: a PHW showing a specific body part affected by a smoking-related disease, a person who 
contracted a smoking-related disease, a child, a symbolical representation of a health risk of smoking, and 
a third party affected by a health risks of smoking.
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European Union’s e-cigarette health warnings
E-cigarettes electronically vaporise a liquid (e-liquid), which can have a variety of 
flavours and mostly includes nicotine. E-cigarettes have only been on the market 
since 2003, while they have been introduced in the Netherlands in 2007 where they 
are regulated as a tobacco product. Dutch tobacco smokers increasingly report using 
e-cigarettes (dual-users) (Hummel et al., 2015). Smokers mainly report that they use 
the product to cut-down or quit smoking, or because they consider it as less harmful 
compared to the regular cigarette (Adkinson et al., 2013; Etter, 2010; Etter & Bullen, 
2011; Hummel et al., 2015; Richardson, Pearson, Xiao, Stalgaitis, & Vallone, 2014). 
E-cigarettes have better short- and medium-term health risks profiles compared to 
the regular cigarette (Hajek, Etter, Benowitz, Eissenberg, & McRobbie, 2014). On the 
other hand, they do contain toxins (National Academics of Sciences, Engineering, and 
Medicine, 2018; Rehan, Maini, Hungin, 2018), their long-term safety profile is unknown 
(Hajek et al., 2014; Hartmann-Boyce et al., 2016), and they are addictive if they contain 
nicotine. Moreover, research on e-cigarettes is still in an early phase with current 
literature showing inconsistent findings on the potential of e-cigarettes as a smoking 
cessation tool (Hajek et al., 2014; Hartmann-Boyce et al., 2016; Rahman, Hann, Wilson, 
& Worral-Carter, 2015). Another concern is that e-cigarette use may stimulate tobacco 
use among adolescents (Conner et al., 2018; East et al., 2018; Levy et al., 2018; Soneji 
et al., 2017; Warner & Mendez, 2019). Therefore, the European Commission decided 
to regulate e-cigarettes by introducing new legislation. 
When the second TPD was put into force, promotion of e-cigarettes by print, 
radio, television, and at public events became prohibited. Additionally, the packet 
of e-cigarette products with nicotine had to include a THW to warn about its 
addictiveness, and it had to include a leaflet to inform, amongst other thing, about its 
toxicity (European Union, 2014). Previous studies found that 28% of dual-users from six 
EU countries reported having noticed the leaflet (Kyriakos et al., 2018), while around 
16% of dual-users from the United Kingdom noticed the new THW (McDermott et al., 
2019). However, no studies examined to what extent Dutch e-cigarette users noticed 
the e-cigarette health warnings that were introduced in 2016. Therefore, a second 
aim of this thesis is to examine whether Dutch e-cigarette users have noticed the 
e-cigarette health warnings. Furthermore, this thesis aims to examine whether their 
introduction was associated with a change in perceptions regarding the addictiveness 
and toxicity of e-cigarettes (chapter 5).  
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Banning the display of tobacco products at the point of sale 
The display of tobacco products at the point of sale is currently one of the most 
important remaining marketing tools (Feighery, Ribisl, Clark, & Haladjian, 2003; Harper, 
2006; Lavack & Toth, 2006; Paynter & Edwards, 2009; Wakefield et al., 2002). Exposure 
to tobacco products at the point of sale can act as a smoking cue for smokers and 
ex-smokers (Carter, Mills, & Donovan, 2009; Paynter & Edwards, 2009; Hoek, Gifford, 
Pirikahu, Thomson, & Edwards, 2010; Li et al., 2013; Siahpush et al., 2016; Wakefield, 
Germain, & Henriksen, 2008), and may increase the susceptibility for smoking uptake 
among adolescents (Braun et al., 2015; Henriksen, Schleicher, Feighery, & Fortmann, 
2010; MacKintosh, Moodie, & Hastings, 2012; Paynter & Edwards, 2009). Reducing the 
visibility of tobacco products at the point of sale (by placing them out of sight) leads to 
fewer display recalls (Scheffels & Lavik, 2013) and denormalises smoking (McNeill et al., 
2011). Point of sale display bans are a tobacco marketing restrictions regarding ‘place’ 
as it aims to reduce the availability and visibility of tobacco products (Henriksen, 2012).
Various countries including Croatia, Finland, Iceland, Ireland, Norway, Russia, the 
United Kingdom, and Ukraine have introduced a point of sale display ban of tobacco 
products (Joossens & Raw, 2017). In 2017, the Dutch State Secretary for Public health, 
Welfare and Sport announced to introduce such a ban at supermarkets as of 2020 and 
at other points of sale including gas stations, convenience stores, drug stores, bars 
and cafes, evening shops, and kiosks as of 2022 (van Rijn, 2017). This policy intention 
was also included in the national Prevention Accord of 2018, in which the display ban 
at other points of sale than supermarkets was set at 2021 (van Mourik & Willemsen, 
2018; Rijksoverheid, 2018). 
High levels of public support, including among smokers, is of great importance to 
stimulate the adoption of tobacco control policies (Willemsen, 2011). This is especially 
important in the Netherlands, with a history of delaying and reversing tobacco control 
policies (Hummel, 2017) and where policy makers require high societal support for 
controversial issues (Willemsen, 2018). Therefore, the third aim of this thesis is to 
examine the level of support among smokers for a point of sale display ban, and to 
identify predictors of this support (chapter 6). This may help tobacco control advocacy 
organizations and the government to increase societal support levels.  
Evaluating tobacco control policies: the ITC Policy Evaluation Project 
To examine the first three aims of this thesis, data and methodology from the ITC 
Policy Evaluation Project (ITC Project) were used. In 2002, this international project 
was founded to evaluate the effect of the FCTC’s tobacco control policies (Fong, 
Cumming, & Shopland, 2006). The conceptual framework of the ITC Project predicts 
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that tobacco control policies, such as PHWs or point of sale display bans, will first 
influence policy specific variables (closely related to the policy) and subsequently 
influence determinants that are known to be important for smoking cessation (Fong 
et al., 2006), which are derived from behaviour change models such as the Theory 
of Planned Behaviour (Ajzen, 1991) or the I-Change model (de Vries, 2017). All 29 
participating countries (including nine EU countries) use standardized study protocols 
and the same or similar survey measures, making cross-country comparisons possible. 
The project conducts longitudinal surveys among a national representative cohort 
of smokers and ex-smokers (Nagelhout et al., 2010). In 2008, Maastricht University 
became part of the ITC project and conducted annual surveys until 2017. The ITC 
Netherlands survey uses a cohort of around 1,700 smokers with respondents lost to 
attrition being replaced by a representative sample (Zethof et al., 2016). 
A new tobacco control policy that curbs tobacco marketing: dissuasive cigarettes 
While studying the effectiveness of existing tobacco control policies is important to 
strengthen tobacco control policy, there is continued interest in innovative tobacco 
control policies (McDaniel, Smith, & Malone, 2016; Warner, 2013). One innovative 
tobacco control policy is unattractively coloured – so called dissuasive – cigarettes, 
that may display a THW (Hoek, Gendall, Eckert, & Louviere, 2016). The cigarette 
stick may be the only place left for the tobacco industry to apply marketing to their 
product, as other tobacco marketing restrictions prevent this. For instance, cigarette 
manufacturers apply several design features such as colour, decorative filter tips, and 
branding text and logos (Smith et al., 2017). According to Henriksen (2012), dissuasive 
cigarettes would be a tobacco marketing restriction regarding ‘packet’, as the tobacco 
is packed in the cigarette paper. Marketing experts perceive dissuasive cigarettes as 
deterrent and unappealing for non-smokers, and a signal that smoking is neither 
intelligent nor cool (Moodie, 2016). Some international studies (Lund & Scheffels, 2018; 
Moodie, Purves, McKell, & de Andrade, 2015; Moodie et al., 2017; Moodie, MacKintosh, 
Gallopel-Morval, Hastings, Ford, 2017) revealed that a dissuasive cigarette is perceived 
as less appealing compared to the regular cigarette. However, these studies were 
neither experimental, lacking internal-valid evidence, nor were they conducted 
among adolescents. It is argued that it is especially important to prevent smoking 
uptake among adolescents (Beaglehole, Bonita, Yach, Mackay, & Reddy, 2015) as early 
smoking uptake is associated with stronger nicotine addiction in later life (Khuder, 
Dayal, & Mutgi, 1999), increased chances of lifetime smoking (Breslau & Peterson, 
1996; Klein, Sterk, & Elifson, 2013), and mortality (Gellert, Schöttker, & Brenner 2012; 
Nash, Liao, Harris, & Freedman, 2017). Furthermore, it is unknown which colour and 
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THW would be most dissuasive. Therefore, the fourth aim of this thesis is to investigate 
which dissuasive cigarette would be most dissuasive, and to experimentally examine 
whether Dutch non-smoking adolescents (aged 12 – 17 years) who are exposed to a 
dissuasive cigarette perceive such cigarettes more unfavourably compared to those 
who are exposed to a regular cigarette. 
Outline of this thesis 
The current thesis aims to investigate tobacco marketing restrictions (Henriksen, 2012) 
(30) regarding packet (tobacco PHWs, e-cigarette THWs, dissuasive cigarettes), and 
place (point of sale display ban). Chapter 2 outlines how perceptions of harm awareness 
among Dutch smokers were different after introducing PHWs in 2016. Chapter 3 
quasi-experimentally examines the direct impact of introducing PHWs, while chapter 
4 describes if and how these new tobacco health warnings had an indirect effect on 
smoking cessation. Chapter 5 discusses whether Dutch e-cigarette users noticed the, 
in 2016 introduced, e-cigarette health warnings and whether this may have influenced 
perceptions of addictiveness and toxicity. In addition to the evaluation of these new EU 
legislations, chapter 6 investigates predictors of and the level of support among Dutch 
smokers for a point of sale display ban that will be introduced in 2020. Subsequently, 
chapter 7 presents a study about non-smoking adolescents perceptions of dissuasive 
cigarettes. Finally, the General discussion (chapter 8) comprises a reflection on the 
thesis’ findings, a discussion of methodological considerations, and implications for 
future policy and research.
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Abstract
Introduction: In 2016, the Netherlands was required to introduce new European 
Union(EU)’s (pictorial) tobacco health warnings. Our objective was to describe the 
pathways through which the new EU tobacco health warnings may influence quit 
attempts and smoking cessation among Dutch smokers. 
Methods: Longitudinal data from 2016 and 2017 from the International Tobacco 
Control (ITC) Netherlands Survey were used. Smokers who participated in both surveys 
were included (N = 1,017). Structural equation modelling was applied to examine the 
hypothesized pathways. 
Results: Health warning salience was positively associated with more health worries 
(β = 0.301, p < 0.001) and a more positive attitude towards quitting (β = 0.180, p < 
0.001), which in turn were associated with a stronger quit intention (health worries: β 
= 0.304, p < 0.001; attitude: β = 0.340, p < 0.001). Quit intention was a strong predictor 
of quit attempts (β = 0.336, p = 0.001). Health warning salience was also associated 
with stronger perceived social norms towards quitting (β = 0.166, p < 0.001), which 
directly predicted quit attempts (β = 0.141, p = 0.048). Quit attempts were positively 
associated with smoking cessation (β = 0.453, p = 0.043). 
Conclusions: Based on these findings, we posit that the effect of the EU’s tobacco 
health warnings on quit attempts and smoking cessation is mediated by increased 
health worries, and a more positive attitude and perceived social norms towards 
quitting. Making the tobacco health warnings more salient (e.g. by using plain 
packaging) may increase their potential to stimulate quitting among smokers.
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Introduction
In the European Union (EU), pictorial health warnings (PHWs) on the packet of tobacco 
products (European Union, 2015) were introduced as of May 2016 with the new Tobacco 
Products Directive (European Union, 2014). The PHWs cover 65% of the front and back 
of the packet, and are accompanied with a matching textual health warning (THW) 
and two general THWs on 50% of the lateral sides of the packet (European Union, 2014; 
European Union, 2015). Tobacco health warnings are generally used to inform – current 
or possible future – consumers about the health risks of smoking (Hammond, 2011). 
Previous studies have suggested that introducing PHWs lead to a greater likelihood of 
smokers quitting (Monárrez-Espino, Liu, Greiner, Bremberg, & Galanti, 2014; Noar et al., 
2016), but the health warnings evaluated in these studies differed from the EU PHWs in 
terms of accompanying THWs and graphic portrayals (Canadian Cancer Society, 2018; 
European Union, 2015). This study aims to examine if, and through which pathways, 
the new EU tobacco health warnings affect quit attempts and smoking cessation. Our 
findings may result in better understanding of the working mechanisms of current 
EU tobacco health warnings, leading to recommendations about its future use 
(Department of Health and Human Services; Goodchild, Nargis, & Tursan d’Espaignet, 
2017; Reitsma et al., 2015) and accompanying tobacco control policies.
One previous study, with smokers from four high income countries, examined a 
mediational model of the impact of tobacco health warnings on subsequent quitting 
behavior (Yong et al., 2014). It revealed that the health warnings were associated with 
an increase in the extent to which health warnings motivated smokers to think about 
the health risks of smoking. Thinking led to more worries about the health risks of 
smoking, which was associated with a stronger quit intention, a strong predictor for 
attempting to quit. However, there might be alternative pathways of how tobacco 
health warnings exert effects on quitting behavior (Yong et al., 2014), and no study 
has examined the working mechanisms of the new EU tobacco health warnings.
The starting point for our mediational model (Figure 4.1) of the impact of the 
new EU tobacco health warnings is the International Tobacco Control (ITC) conceptual 
model of the impact of tobacco control policies (Fong et al., 2006). According to the 
ITC conceptual model, tobacco control policies are expected to have their immediate 
effects on ‘policy specific outcomes’, which are conceptually closest to the policy itself. 
For our mediational model, the policy specific outcome of interest is the salience of 
the EU tobacco health warnings. 
Health warning salience is hypothesized to influence quit intention and behavior 
through a set of psychosocial mediators (Fong et al., 2006). We based the selection of 
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the psychosocial mediators of our mediational model on the content of the health 
warnings. Attitude towards quitting was selected as the health warnings may influence 
this (e.g. by pointing out the health risk of smoking). Perceived social norms towards 
quitting were chosen as a THW addressed this (‘Quit now – stay alive for close family 
and friends’), but also other health warnings may influence this. Self-efficacy was 
selected as a THW on each packet aim to increase self-efficacy to quit smoking (‘Quit 
now! Go to www.ikstopnu.nl. Or call the quit line 0800-1995 (free)). The EU tobacco 
health warnings may also influence health worries: the health warnings comprise 
messages that may be perceived as distressing (the THWs point out the health risks of 
smoking and some PHWs contain strong graphic imagery). Furthermore, knowledge 
about the health risks of smoking was selected as the health warnings comprise such 
information (European Union, 2015). Socio-cognitive models of behavior change 
(Ajzen, 1991; de Vries, 2017) and previous studies (de Vries, Dijkstra, & Kuhlman, 1988; 
Dohnke, Weiss-Gerlach, & Spies, 2011; Miller, Hill, Quester, & Hiller, 2011; O’callaghan, 
Policy specific variable
Quit 
intention
Health 
warning 
salience
Knowledge
Quit attempts
Wave 10
Psychosocial mediators Policy relevant outcomes
Health 
worries
Forgoing 
cigarettes
Avoiding 
health 
warnings
Attitude 
towards 
quitting
Perceived 
social norms
Smoking 
cessation
Self-efficacy 
to quit 
smoking
Wave 11
Figure 4.1. Hypothesized model of the mediational pathways through which the new EU tobacco health 
warnings on the packet of tobacco products may influence quit attempts and smoking cessation.
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Callan, & Baglioni, 1999; Schoenaker, Brennan, Wakefield, & Durkin, 2018; Topa & 
Moriano, 2010; Vangeli, Stapleton, Smit, Borland, & West, 2011) predict that these 
outcomes are positively associated with quit intention. Quit intention in turn is 
hypothesized to promote quit attempts (Topa & Moriano, 2010), possibly leading to 
smoking cessation (policy relevant outcomes). Furthermore, we added forgoing a 
cigarette due to health warnings, and avoiding of health warnings as two additional 
behavioral mediators, given that previous studies have shown that PHWs may directly 
influence these outcomes (Borland et al., 2009a; Green et al., 2014; Nagelhout et 
al., 2015; Yong et al., 2013) Based on previous research, forgoing is hypothesized to 
positively influence quit intention (Yong et al., 2014; Borland et al., 2009b), while no 
impact of avoiding on quit intention is expected (Borland et al., 2009b, Hammond, 
Fong, McDonald, Brown, & Cameron, 2004).  
In sum, the current study aims to examine (1) the impact of the new EU tobacco 
health warnings on psychosocial mediators and policy relevant behavioral outcomes, 
and (2) how these outcomes are interrelated. We will do this by testing a hypothesized 
mediational model of the pathways through which the EU tobacco health warnings 
may influence smoking cessation.
Methods
Sample
Surveys were conducted via the internet by the research firm Kantar Public (former TNS 
NIPO). They used a probability-based web database to obtain a sample representative 
of Dutch smokers aged 15 years and older (Nagelhout et al., 2010). Respondents 
earned points which they could exchange for gift certificates. 
We used longitudinal data from the ITC Netherlands Wave 10 (November to 
December 2016; shortly after introducing the EU tobacco health warnings in May 2016; 
N = 1,696) and Wave 11 (November to December 2017; when the health warnings 
were fully implemented; N = 1,695) surveys. The total sample population was N = 
2,020. The ITC Netherlands Surveys received ethics clearance from the University of 
Waterloo’s Office of Research Ethics (ORE # 18920). Respondents were categorized as 
smoker if at Wave 10 they smoked at least once a month and if they had smoked at 
least 100 cigarettes in their lifetime (Hyland et al., 2006). From the 1,263 smokers from 
Wave 10, 19.5% was lost to attrition in Wave 11. This resulted in 1,017 smokers who 
participated in both survey waves and who were, therefore, available for the analysis 
by structural equation modelling. 
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Measures
Health warning salience and psychosocial mediators were assessed at Wave 10, while 
we used policy relevant outcomes from Wave 11. Quit attempts were assessed at 
Wave 11 by asking smokers from Wave 10 whether they have made any quit attempts 
since the last survey, and smoking cessation was determined based on their reported 
smoking status at Wave 11. We assessed smoking status by first asking whether the 
respondent smoked at least once a day (yes/no). If not, they were asked whether 
they smoked at least once a week (yes/no). If respondents did not smoke at least 
once a week, they were asked whether they smoked at least once a month (yes/no). 
Table 4.1 describes the constructs and how they were measured in the survey. In the 
analysis by structural equation modelling, mean scores were used for health warning 
salience (Cronbach’s Alpha (α) = 0.793), and self-efficacy (α = 0.748), whereas attitude 
towards quitting (α = 0.824) was implemented as a latent variable in the analysis by 
structural equation modelling (only possible when a construct is measured by at least 
3 items). Because we considered the items on knowledge to be formative indicators 
(Diamantopoulos & Winklhofer), a sum score (as we considered this as an index score) 
was calculated for this construct (α = 0.833). 
Control variables were gender, age, educational level, level of nicotine depend-
ence, the number of times a respondent participated in the ITC Netherlands cohort 
(time in sample), and daily versus non-daily smoking status, as these variables may 
influence dependent variables and correlate with possible determinants in the path 
model. Education was divided into three categories: (1) low (primary education and 
lower pre-vocational secondary education), (2) moderate (middle pre-vocational 
secondary education and secondary vocational education), and (3) high (senior 
general secondary education, (pre-) university education, and higher professional 
education). The level of nicotine dependence was assessed using the Heaviness of 
Smoking Index (HSI). The HSI is the sum of two categorical measures: the number of 
cigarettes smoked per day (four categories: 0 – 10, 11 – 20, 21 – 30, 31+) and the time 
before smoking the first cigarette of the day (four categories: 61+ minutes, 31 – 60 
minutes, 6 – 30 minutes, 5 minutes or less). The HSI ranges from 0 to 6, with a higher 
score indicating a stronger nicotine dependence (Heatherton, Kozlowski, Frecker, 
Rcikert, & Robinson, 1989). We controlled for time in sample as this this may influence 
responses (Driezen & Thompson). All control variables were derived from Wave 10.
Statistical analyses 
SPSS version 24 was used to perform attrition, reliability and correlation analyses, and 
to examine sample characteristics. All analyses were weighted by gender and age 
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to be representative of the smoker population in the Netherlands. MPlus version 7 
was used to examine the hypothesized mediational model by performing structural 
equation modelling. Although we postulated the effects of salience to be mediated by 
psychosocial variables according to the model in Figure 4.1, also direct effects of variables 
were included, in order to estimate the mediated paths as unbiasedly as possible. In 
case also direct effects turned out to be significant these will also be reported. 
We used the full conditional specification method (with the sequential regression 
procedure) to impute missing data (Enders, 2010). Several simulation studies suggest 
that this imputation method produces unbiased parameter estimates and standard 
errors (Raghunathan, Lepkowski, Van Hoewyk, & Solenberger, 2010; van Buuren, 
Brand, Groothuis-Oudshoorn, & Rubin, 2006). The number of imputations, 50, was 
taken to be at least as large as the percentage of cases that had incomplete data due 
to respondents filling in ‘Don’t know’ as answer to at least one of the variables (30.8%) 
(White, Royston, & Wood, 2011). A pathway between warning salience on the one 
hand and quit attempts or smoking cessation on the other was declared significant 
if each of the intermediate relations as depicted in the mediational model in Figure 
4.1 was significant. This so-called Joint Significance Test (JST) for mediation has been 
shown to provide the best balance between the type I error rate and statistical power 
(MacKinnon DP, Lockwood CM, Hoffman JM, West SG, Sheets, 2002).
Although an analysis with multiple imputed data is valid under the assumption of 
missingness at random (Enders, 2010), this assumption cannot be tested and requires 
that the imputation model is correct and thus leads to unbiased imputations. For this 
reason, a sensitivity analysis was performed using only complete cases. Although 
such a complete case analysis is valid under the stronger assumption of missingness 
completely at random, it is also valid in some cases of the weaker assumption of 
missingness not at random (White & Carlin, 2010). In this analysis, bootstrapping 
was used to test the significance of complete mediational pathways between health 
warning salience on the one hand and smoking cessation on the other in order to 
replicate the findings from the JST.  
To assess model fit, the Comparative Fit Index (CFI), Tucker-Lewis-Index (TLI), 
and Root-Mean-Square Error of Approximation (RMSEA) were used. An acceptable 
model fit is indicated by a CFI and TLI above 0.90, and a RMSEA below 0.05 (Hox & 
Bechger, 1998).
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Results 
Attrition analyses
Respondents who were lost to attrition in Wave 11 were significantly younger (t = 2.908, 
p = 0.004), had higher self-efficacy (t = -2.515, p = 0.012), and reported higher levels 
of quit intention (t = -2.658, p = 0.008) than smokers who remained in the sample.  
Sample characteristics
Sample characteristics of all eligible smokers are shown in Table 4.2. Twenty percent 
of the smokers avoided health warnings, while 9% indicated that health warnings 
stopped them from having a cigarette. Also, 27% attempted to quit smoking, and 
10% actually quit smoking.
Correlations
Table 4.3 displays Spearman correlations between all variables of the mediational 
model. Health warning salience was positively associated with all psychosocial media-
tors, except for self-efficacy. Also, most psychosocial mediators were correlated with 
other psychosocial mediators. These variables were included into the mediational 
model as depicted in Figure 4.1.
Structural equation model
Table 4.4 displays the standardized regression coefficients of the structural equation 
model, while Figure 4.2 visualizes it. The model fitted the data very well (CFI = 0.992, 
TLI = 0.961, RMSEA = 0.033), and explained 18.9% of the variance in quit attempts 
and 25.7% of the variance of smoking cessation one year later. The mean chi-square 
was 79.769, with 38 degrees of freedom. Attitude was adequately tapped by the three 
attitude items, in that their factor loadings exceeded 0.73, implying that 50% up to 
93% of their variances was explained by the underlying factor. Health warning salience 
was positively associated with all psychosocial mediators, except for self-efficacy and 
quit intention. The associations between attitude towards quitting and health worries 
on the one hand, and quit attempts on the other, were mediated by quit intention, 
while perceived social norms directly predicted quit attempts. Subsequently, quit 
attempts were positively associated with smoking cessation. The results of the analyses 
for complete cases (see Figure 4.3 and Table 4.5 for details) confirm these findings.
There are significant pathways (1) from health warning salience, via perceived 
social norms, via quit attempts to smoking cessation (p = 0.023), (2) from health 
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Table 4.2. Sample characteristics of smokers in Wave 10 who remained in the sample in Wave 11, weighted 
by gender and age
Measures
Control variables (Wave 10)
Gender (n = 1,038)
Male (%) 41.2
Female (%) 58.8
Age (n = 1,038)
15-24 (%) 9.9
25-39 (%) 20.4
40-45 (%) 31.9
55+ (%) 37.8
Education (n = 1,018)
Low (%) 24.3
Moderate (%) 44.1
High (%) 31.6
Level of nicotine dependence (mean, SD) (n = 1,010) 2.06 (1.51)
Time in sample (mean, SD) (n = 1,038) 4.75 (3.24)
Smoking frequency (n = 1,038)
Daily (%) 90
Non-daily (%) 10
Policy specific outcome (Wave 10)
Health warning salience (mean, SD) (n = 1,012) 2.48 (1.09)
Psychosocial mediators (Wave 10)
Attitude towards quitting (mean, SD) (n = 1,018) 4.04 (0.80)
Perceived social norms (n = 986) 4.24 (0.81)
Self-efficacy (mean, SD) (n = 1,008) 2.28 (1.05)
Health worries (mean, SD) (n = 920) 2.14 (0.76)
Knowledge (mean, SD) (n = 1038) 3.89 (1.93)
Forgoing (n = 979)
No (%) 91.1
Yes (%) 8.9
Avoiding (n = 967)
No (%) 79.7
Yes (%) 20.3
Quit intention (mean, SD) (n = 1,003) 2.73 (1.22)
Policy relevant outcomes (Wave 11)
Quit attempts (n = 898)
No (%) 72.9
Yes (%) 27.1
Smoking cessation (n = 1,023)
No (%) 90.0
Yes (%) 10.0
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warning salience, via health worries, via quit intention, via quit attempts to smoking 
cessation (p < 0.001), and (3) from health warning salience, via attitude towards 
quitting, via quit intention to smoking cessation (p < 0.001). In addition, we now 
observed a significant pathway from health warning salience via quit attempts to 
smoking cessation (p = 0.009).
Discussion
This paper was the first to test the mediational pathways through which the new 
EU tobacco health warnings influence quit attempts and smoking cessation. We 
based our mediational model on the ITC conceptual model, which hypothesizes that 
policies influence quit attempts and smoking cessation via health warning salience as 
a policy specific outcome and a set of eight potential psychosocial mediators (Fong 
et al., 2006). The hypothesized model fitted the data very well, thus supporting the 
ITC conceptual model. 
This study’s analysis revealed three significant pathways between PHW salience 
and smoking cessation. The pathway from health warning salience to quit intention 
to quit attempts (Miller et al., 2011; Vangeli et al., 2011) and to smoking cessation was 
mediated by two psychosocial mediators between health warning salience and quit 
intention. First, we found positive associations between health warning salience and 
attitude towards quitting, and between health warning salience and health worries. 
A study from Thailand also found a positive association between health warning 
salience and such attitude (Silpasuwan et al., 2008), and experimental studies showed 
that PHWs can be effective to elicit a negative smoking attitude (Noar et al., 2015). 
Second, a positive association between health warning salience and health worries was 
found, in line with a previous study (Yong et al., 2014). This might have been caused 
by the distressing messages as communicated by the health warnings (European 
Union, 2015). Attitude and health worries were both associated with a stronger quit 
intention, in accordance with previous studies (de Vries et al., 1988; Miller et al., 2011; 
Topa & Moriano, 2010; Yong et al., 2014). The third significant pathway ran from health 
warning salience – perceived social norms – quit attempts – smoking cessation. Health 
warning salience might have been positively associated with stronger perceived social 
norms due to the accompanying (THWs): ‘Quit now – stay alive for close family and 
friends’.1 Perceived social norms were associated with quit attempts at follow-up, as 
also found in a previous study,17 although sometimes this association is mediated by 
quit intention (de Vries et al., 1988; O’callaghan et al., 1999; Dohke et al., 2011; Topa 
& Moriano, 2011).
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Several pathways were not significant. First, in line with experimental studies 
(Noar et al., 2015) this study found that the efficacy messages ‘Quit now! Go to www.
ikstopnu.nl. Or call the quit line 0800-1995 (free)’ (1) were not enough to change self-
efficacy levels. Second, in addition to inconclusive results on the direction and size 
of the association between health warning salience and quit intention in previous 
literature (Noar et al. 2016), we found no direct association between both variables. 
Furthermore, health warning salience was associated with three psychosocial 
mediators that were not directly or indirectly associated with quit intention, quit 
attempts or smoking cessation. First, health warning salience was associated with 
more knowledge about the health risks of smoking, in line with other longitudinal 
observational studies (Noar et al., 2016). The knowledge as communicated by the 
current EU Tobacco health warnings may not have been enough to motivate smokers 
to quit smoking, contrary to another study (Hammond et al., 2006) but sufficient 
research on this is lacking. Second, health warning salience was associated with 
increased self-reports that health warnings stopped smokers from having a cigarette 
when they were about to smoke one, and avoiding of health warnings. Similar 
associations were also found in experimental studies,39 and previous longitudinal 
observational studies (Borland et al., 2009; Green et al., 2014; Hammond, 2011; 
Nagelhout et al., 2015; Yong et al., 2013) Forgoing did not influence quit intention or 
attempts, in contrast to other observational studies that showed positive associations 
for forgoing (Yong et al., 2015; Borland et al., 2009).These observational studies, 
however, showed weak associations and also included THWs without PHWs. In line 
with other population-based studies, avoidance of health warnings did not have 
negative effects on quit intention, quit attempts or smoking cessation (Borland et 
al., 2009; Hammond et al., 2004).  
Strengths and limitations 
A major strength of this study is that due to the high number of respondents and 
imputation of missing data, we had high statistical power. Another strength of this 
study is the use of a longitudinal design which is conducive for demonstrating the 
causality of the tested pathways between the psychosocial mediators and quit 
attempts and smoking cessation. However, the mediational model was partly cross-
sectional, making it difficult to draw causal conclusions about the relationships 
between all outcomes, notably those between the policy-specific variable and the 
mediators, both of which were measured at the same wave. Nonetheless, since the 
construction of the mediational model tested in this study was based on the ITC 
conceptual model and behavior change theories, the results provide some support for 
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the possible causal pathways from health warning salience to quit attempts. Relatedly, 
we could not examine the causal relationships between the psychosocial mediators. 
Our study has some limitations that should be acknowledged when interpreting the 
results.  
First, concerning the knowledge measures, we asked about some, but not all, 
of the health risks of smoking that were communicated by the EU tobacco health 
warnings. We did not ask about other health risks of smoking such as reduced fertility, 
damage to teeth and gums, risks for children during pregnancy (European Union, 
2015). Therefore, we were unable to examine the full importance of knowledge about 
the health risks of smoking. Second, respondents who were lost to attrition differed 
from smokers who remained in the sample on 3 out of 16 variables. Although these 
variables were added as predictors in the analyses, thus providing some measure 
of controlling for the possible confounding, selection bias may still have occurred. 
Fourth, missing data always introduce some additional uncertainty, as evidenced by 
some small differences between the results based on multiple imputation and the 
complete case analysis. The similar results provide support for the validity of these 
mediational pathways. Finally, our findings were based on data from Dutch smokers, 
who were exposed to the EU tobacco health warnings. Results may thus not be fully 
generalizable to other study populations or types of tobacco health warnings.  
Implications
Our study suggests that the EU tobacco health warnings have the potential to influence 
quit attempts and smoking cessation via perceived social norms, attitude towards 
quitting, and health worries. Our study results imply that tobacco health warnings can 
be used to increase smoking cessation, although future studies should examine how 
to make them even more effective. For instance, as our study revealed that perceived 
social norms are important in the process of smoking cessation, the PHWs might be 
more effective if the accompanying THWs would e.g. convey a message about the 
percentage of family members who want their loved ones to quit smoking (Strahan 
et al., 2002). In addition, results show that health warning salience is an important 
variable to increase quit attempt. Therefore, it is important to increase health warning 
salience. This can be done by putting tobacco health warnings against a standardized 
background as previous studies showed that using ‘plain packaging’ may enhance 
health warning salience (Moodie, Angus, Stead, & Bauld, 2013). Furthermore, as self-
efficacy in other studies (Gwaltney, Metrik , Kahler, Shiffman, 2009) turns out to be 
an important predictor of smoking cessation, other behavior change methods that 
are often applied in smoking cessation counseling, could be used to enhance self-
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efficacy levels of smokers, such as goal-setting, planning coping, or reattribution 
training (Bartholomew-Elredge et al., 2010). Finally, as the results may not be fully 
generalizable to other study populations or types of tobacco health warnings, the 
working mechanisms of tobacco health warnings in other countries should be 
examined.  
Conclusion
Our study provided a possible account of the working mechanisms of the EU tobacco 
health warnings. It revealed that these new health warnings exerted their influence on 
subsequent smoking cessation via three pathways. The first involved tobacco health 
warnings increasing smokers’ health worries and the second involved stimulating 
positive attitudes towards quitting, both of which in turn had their influence on 
subsequent quitting behavior through increasing smokers’ quit intentions. The third 
pathway involved tobacco health warnings promoting positive social norms towards 
quitting, with a more direct impact on smokers (bypassing intention) by stimulating 
quit attempts directly, suggesting that the new tobacco health warnings may exert 
social influences that can motivate behavior change among smokers independent 
of their quit intentions.
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Abstract
Introduction: This study examined to what extent e-cigarette users noticed European 
Union’s new legislation regarding e-cigarettes, and whether this may have influenced 
perceptions regarding addictiveness and toxicity. 
Methods: Data were obtained from yearly surveys (2015 – 2017) of the International 
Tobacco Control (ITC) Netherlands Survey. Descriptive statistics and Generalized 
Estimating Equations were applied. 
Results: About a third of the e-cigarette users noticed the text warning (28%) and 
the leaflet (32%). When compared to tobacco-only smokers, e-cigarette users showed 
greater increases in perceptions regarding addictiveness (β = 0.457, p = 0.045 vs. β = 
0.135, p < 0.001) and toxicity (β = 0.246, p = 0.055 vs. β = 0.071, p = 0.010). 
Conclusions: In conclusion, the new legislation’s noticeability should be increased.
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Introduction
Electronic cigarettes (e-cigarettes) are increasingly used in the Netherlands with 
a prevalence of 3.5% in 2016 (Nationaal Expertisecentrum Tabaksontmoediging, 
2016), while smoking prevalence was 22% in 2018 (Statistics Netherlands, 2019) with 
around 16% of Dutch smokers regularly using e-cigarettes (dual-users) (Hummel 
et al., 2015). Although e-cigarettes may have better short- and midterm health risk 
profiles than regular cigarettes (Hajek, Etter, Benowitz, Eissenberg, & McRobbie, 2014), 
they contain toxins (Rehan, Maini, & Hungin, 2018), their long-term safety profile is 
unknown (Hajek et al., 2014), and they are addictive when containing nicotine. It has 
been argued that e-cigarette users should be well informed about this (Levy, 2018). 
As of May 2016, in the European Union (EU), the new Tobacco Products Directive 
required that both the unit- and outside packet of e-cigarette products with nicotine 
must include a text warning on at least 30% of the two largest surfaces, stating that 
nicotine is addictive (Figure 5.1). All e-cigarette packets now also have to include a 
leaflet with information about, amongst other things, the addictiveness and toxicity 
of e-cigarettes (Figures 5.2 and 5.3). This new legislation had to be fully implemented 
as of May 2017 (European Union, 2014). 
Figure 5.1. Example of the EU’s new text warning on an e-liquid packet. Left: the front of the e-liquid packet 
with the warning, “This product contains the highly addictive substance nicotine. Its use is discouraged for 
non-smokers”; right: the back of the packet with the same warning.
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Figure 5.2. The placing of the EU’s new e-cigarette leaflet inside an e-liquid packet.
Figure 5.3. The EU’s new e-cigarette leaflet.
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Previous studies found that 28% of dual-users from six EU countries reported 
having noticed the leaflet (Kyriakos et al., 2018), while around 16% of dual-users 
from the United Kingdom noticed the text warning (McDermott et al., 2019). The 
current study is the first to examine whether dual-users’ perceptions regarding the 
addictiveness and toxicity of e-cigarettes changed after implementing the EU’s new 
legislation.  
In sum, this study aims to answer the following research questions: (1) To what 
extent did Dutch e-cigarette users notice the EU’s new e-cigarette legislation? (2) 
Did e-cigarette users have different perceptions regarding the addictiveness and 
toxicity of e-cigarettes after implementing the EU’s new legislation than before its 
implementation?
Methods
Sample
Longitudinal data were used from the International Tobacco Control (ITC) Nether-
lands Survey Waves 9 (2015), 10 (2016), and 11 (2017), with all online surveys being 
conducted between November and December. The ITC Netherlands Surveys received 
ethics clearance from the University of Waterloo’s Office of Research Ethics (ORE # 
18920). The ITC Project’s methodology has been described previously (Thompson et 
al., 2006). Respondents were selected from a probability-based web database to reach 
a sample representative of Dutch smokers aged 15 years and older (Nagelhout et al., 
2010). Tailored replenishment samples and sampling weights were used to compen-
sate for attrition effects (Zethof et al., 2016). Respondents were classified as smoker if 
they had smoked at least 100 cigarettes in their lifetime and if they currently smoked 
at least once a month (Hyland et al., 2006). Smokers and ex-smokers who had ever 
heard of e-cigarettes were included. Respondents who reported using e-cigarettes 
at least monthly were categorized as “e-cigarette users”. The control group included 
tobacco-only smokers. The number of included respondents was n = 1,146 in 2015 (of 
which n = 108 e-cigarette users), n = 1,151 in 2016 (of which n = 123 e-cigarette users), 
and n = 1,124 in 2017 (of which n = 130 e-cigarette users). Five-hundred and thirty-six 
(of which n = 58 e-cigarette users) respondents participated in all three Survey Waves. 
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Measures
Noticing
From 2016 onwards, respondents were asked “In the last 30 days, have you noticed 
any health warnings on packaging for e-cigarettes, cartridges, or e-liquid bottles or 
containers?”. The response options were “yes” (coded as 1), “no”, and “don’t know” 
(both coded as 0). 
Respondents also received the question “As far as you know, is there health and 
product safety information contained on leaflets inside the packaging of disposable 
e-cigarettes, cartridges, or e-liquid?”. Again, the response options were “yes” (coded 
as 1), “no”, and “don’t know” (both coded as 0). 
Perceptions
In all Survey Waves, respondents were asked “Do you think that e-cigarettes are 
addictive?” and “Do you think that e-cigarettes are toxic?”. Response options were (1) 
“not at all”, (2) “slightly”, (3) “moderately”, (4) “very much”, (5) “extremely”, and “don’t 
know” (coded as missing). 
Statistical analysis
SPSS 24.0 was used to analyze the data. All statistical estimates and tests were weighted 
for gender and age to increase sample-representativeness (Thompson et al., 2006). 
To examine to what extent Dutch e-cigarette users noticed the EU’s new legislation, 
descriptive statistics were used. Generalized Estimating Equations (GEE) (Diggle, 
Heagerty, Liang, & Zegers, 2002) were performed to estimate whether e-cigarette users 
had different perceptions regarding the addictiveness and toxicity after implementing 
the new legislation than before its implementation. Tobacco-only smokers were 
used as a control group for the e-cigarette users by adding interactions between 
Survey Wave and e-cigarette status; e-cigarette users vs. tobacco-only smoker. The 
control group is not expected to be exposed to the new e-cigarette legislation. For 
the GEE analyses, only respondents who participated in all three Survey Waves were 
included (n = 536). The binominal distribution and the logit link were used for the 
dichotomous variables, while the normal distribution and the identity link were used 
for the continuous variables (Ballinger, 2004). The GEE were adjusted for age, gender, 
educational level, level of nicotine addiction (Heatherton, Kozlowski, Frecker, Rickert, 
& Robinson, 1989), ever having made a quit attempt, quit intention, the number of 
participations in the cohort (Driezen & Thompson, 2011), and e-cigarette status (except 
when interactions were applied).
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Results 
Noticing
GEE analyses revealed that, compared to tobacco-only smokers, a higher proportion 
of e-cigarette users noticed the text warning (OR = 4.006, p < 0.001) and knew about 
the leaflet (OR = 5.530, p < 0.001) (not in table).
The ORs result from comparing 5.5% (2016) and 4.4% (2017) (tobacco-only 
smokers) vs. 28.4% (2016) and 26.1% (2017) (e-cigarette users) for noticing the text 
warning, and from comparing 4.9% (2016) and 6.4% (2017) (tobacco-only smokers) 
vs. 32.4% (2016) and 33.4% (2017) (e-cigarette users) for knowing about the leaflet 
(Table 5.1).
Table 5.1. Scores on noticing the text warning and the leaflet in 2016 and 2017, and scores on perceptions 
of the addictiveness and toxicity of e-cigarettes between 2015 and 2017 with betas of trends resulting 
from (Generalized Estimating Equations), including Confidence Intervals (CIs)
Total group
Tobacco-only 
smokers E-cigarette users
Text warning n = 1,631 n = 1,487 n = 144 
2016 (%) 8.0 5.5 28.4
2017 (%) 6.9 4.4 26.1
Leaflet n = 1,631 n = 1,487 n = 144
2016 (%) 7.9 4.9 32.4
2017 (%) 9.5 6.4 33.4
Addictiveness n = 1,353 n = 1,201 n = 152
2015 (mean, SD) 2.70 (0.98) 2.76 (1.0.99) 2.24 (0.72)
2016 (mean, SD) 2.75 (0.95) 2.79 (0.95) 2.52 (0.92)
2017 (mean, SD) 2.88 (0.95) 2.90 (0.94) 2.75 (0.98)
β (95% CI) 0.141 (0.088 to 0.194) 0.135 (0.075 to 0.294) 0.457 (0.010 to 0.904)
p-value <0.001 <0.001 0.045
Toxicity n = 1,340 n = 1,195 n = 145
2015 (mean, SD) 2.49 (0.99) 2.57 (1.00) 1.88 (0.65)
2016 (mean, SD) 2.44 (0.95) 2.50 (0.93) 2.05 (0.96)
2017 (mean, SD) 2.48 (0.97) 2.54 (0.94) 2.10 (0.87)
β (95% CI) 0.069 (0.018 to 0.120) 0.071 (0.017 to 0.125)
0.246 (-0.005 to 
0.498)
p-value 0.008 0.010 0.055
Note. The ‘n’ resulted from the number of observations from the GEE. Data were weighted for gender and 
age, and all GEE analyses were adjusted for age, gender, educational level, HSI, ever having made a quit 
attempt, quit intention, the number of times a respondent participated in the cohort, and e-cigarette 
status (e-cigarette users vs. tobacco smoker; only for the total group, thus not for the stratified analyses).
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Perceptions
The GEE from Table 5.1 reveals that respondents reported higher scores on perceptions 
regarding the addictiveness and toxicity of e-cigarettes after implementing the new 
legislation than before (Table 5.1). Significant interactions were found between survey 
wave and e-cigarette status for addictiveness (p < 0.001) and toxicity (p = 0.001) (not 
in table). E-cigarette users showed a greater increase in scores on the perception 
regarding the addictiveness of e-cigarettes (β = 0.457, p = 0.045) than tobacco-only 
smokers (β = 0.135, p < 0.001). Also, e-cigarette users showed no change in scores 
on the perception regarding the toxicity of e-cigarettes (β = 0.246, p = 0.055), while 
tobacco-only smokers showed a small significant increase (β = 0.071, p = 0.010) 
(Table 5.1).
Discussion
To our knowledge, our study was the first to examine if implementing the EU’s new 
e-cigarette legislation was associated with changes in perceptions regarding the 
addictiveness and toxicity of e-cigarettes. 
Regarding the addictiveness and toxicity of e-cigarettes, we found that 
e-cigarette users showed somewhat larger increases in these perceptions, we found 
that e-cigarette users showed somewhat larger increases in these perceptions, and 
they were more likely to have noticed the new legislation than tobacco-only smokers. 
This might indicate that the e-cigarette users’ changes in perceptions were due to the 
new legislation and not due to other public health actions or media attention. The 
increase in perceptions among tobacco-only smokers may be due their having an 
interest in the coverage of e-cigarettes in the media. Nonetheless, these increases were 
smaller than those among e-cigarette users. However, only a minority of e-cigarette 
users noticed the new legislation, as found previously (Kyriakos et al., 2018; McDermott 
et al., 2019). Possibly the leaflet is not optimally placed for exposure (Figure 5.2). Also, 
e-cigarette users may not have noticed the text warning as the amount of text might 
suggest its being informative about something else instead of a health warning. 
Previous research has shown that text warnings on tobacco products (with shorter 
texts) are generally more often noticed by smokers (Hammond et al., 2007) than the 
text warning on e-cigarette packets (our study).
This study has several limitations. First, although we used longitudinal data, 
this research was not experimental and, therefore, no firm conclusions can be drawn. 
Second, our study was exploratory as our sample consisted of only a small number 
of e-cigarette users and, therefore, we had insufficient statistical power for some of 
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the analyses. Third, our sample consisted of e-cigarette users who were either current 
smokers or ex-smokers, and it was therefore not representative of the Dutch population 
of e-cigarette users. We were unable to examine e-cigarette users who never smoked, 
as the ITC Netherlands Survey selects a sample representative of Dutch smokers aged 
15 years and older. Last, it is uncertain if the time between full implementation and 
data collection (six months) was long enough for the sample to be exposed to the 
new legislation. 
There is one main implication based on the current study’s results. Although 
perceptions regarding the addictiveness and toxicity were somewhat stronger among 
e-cigarette users after implementing the new legislation than before, more research 
should be conducted on effective communication on and in the packets of e-cigarettes 
as e-cigarette users barely noticed the legislation. 
Conclusions
The new e-cigarette text warning and leaflet may not be effective tools to inform 
e-cigarette users about the addictiveness and toxicity of e-cigarettes. Therefore, 
future research should examine how to make the EU’s new legislation for e-cigarettes 
more effective.
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Abstract
Introduction: Displaying tobacco products at point-of-sale (PoS) has become an 
important marketing strategy for the tobacco industry. This study was designed to (1) 
examine how support for a PoS cigarette display ban changed among Dutch smokers 
between 2010 and 2015 and (2) identify the variables that predict support among 
smokers for a PoS cigarette display ban. 
Methods: Longitudinal data from six annual survey waves (2010 – 2015) from the 
International Tobacco Control (ITC) Netherlands Survey were analysed. The sample 
consisted of between 1,279 and 1,800 smokers per year. Smokers were asked whether 
they supported a complete ban on displays of cigarettes inside shops and stores. 
Results: Support for a PoS cigarette display ban increased from 28.9% in 2010 to 
42.5% in 2015 (OR = 1.40, p < 0.001). A multiple logistic regression analysis revealed 
that support for a PoS display ban of cigarettes was more likely among smokers who 
had more knowledge about the health risks of smoking (OR = 3.97, p < 0.001), believed 
smoking-related health risks to be severe (OR = 1.39, p < 0.001), had a more positive 
attitude towards quitting smoking (OR = 1.44, p = 0.006), reported stronger social 
norms to quit smoking (OR = 1.29, p = 0.035), had a higher self-efficacy for quitting 
smoking (OR = 1.31, p = 0.001), and had stronger intentions to quit smoking (OR = 
1.23, p = 0.006). 
Conclusions: This paper showed that support for a PoS display ban of cigarettes 
increased among smokers in the Netherlands over the years. To further increase 
support, educational campaigns about the dangers of smoking, and campaigns that 
encourage quitting may be needed.
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Introduction
As countries take action to reduce tobacco advertising, promotion, and sponsorship 
(TAPS), the tobacco industry has fewer opportunities to promote their products. 
Displaying tobacco products at point-of-sale (PoS) has become one of the most 
important remaining tools for the tobacco industry to communicate with current and 
potential customers (Feighery, Ribisl, Clark, & Haladjian, 2003; Harper, 2006; Lavack & 
Toth, 2006; Paynter & Edwards, 2009; Wakefield, Morley, Horan, & Cummings, 2002), 
increasing the importance of PoS tobacco display bans to reduce TAPS. 
Internal documents of the tobacco industry suggested that tobacco displays 
are used to shape positive attitudes and beliefs about tobacco brands and products 
(Pollay, 2007). Displaying tobacco products at PoS can act as a cue to smoke (Carter, 
Mills, & Donovan, 2009; Hoek, Gifford, Pirikahu, Thomson, & Edwards, 2010; Li et al., 
2013; MacKintosh, Moodie, & Hastings, 2012; Siahpush et al., 2016), even among 
people who try to avoid smoking (Wakefield, Germain, & Henriksen, 2008). Research 
has also shown that exposure to PoS tobacco displays increases susceptibility for 
smoking uptake among youth (Paynter & Edwards, 2009; Braun et al., 2015; Henriksen, 
Schleicher, Feighery, & Fortmann, 2010. Restrictions on PoS tobacco displays can lead 
to fewer display recalls (McNeill et al., 2011) and may help to denormalise smoking 
(Scheffels & Lavik, 2013).
The World Health Organization (WHO) Framework Convention on Tobacco 
Control (FCTC) calls on the 180 parties (179 countries and the European Union) to 
implement PoS tobacco display bans (World Health Organization, 2003). Several 
jurisdictions including Canada, Iceland, Norway, Finland, United Kingdom, and Ireland 
have introduced a PoS tobacco display ban but global progress in this domain has been 
slow. In the Netherlands, a ban on PoS tobacco displays in supermarkets is planned 
for 2020. For other points of sale such as gas stations, convenience stores, drug stores, 
bars and cafes, evening shops, and kiosks, a ban on PoS tobacco displays is planned 
for 2022 (van Rijn, 2017). A PoS tobacco display ban might be especially effective in 
the Netherlands where the number of inhabitants per PoS is low compared to other 
countries (Monshouwer, Verdurmen, Ketelaars, & van Laar, 2014).  
High levels of public support for tobacco control measures, particularly among 
smokers, may be an important condition for the adoption of these measures by 
the government (Willemsen, 2011). High levels of public support among smokers 
for a PoS tobacco display ban could prevent resistance that could endanger the 
implementation in 2020 and the continuation of this ban. This is of utmost importance 
in the Netherlands, where tobacco control policies have been reversed and delayed 
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in the past (Hummel, 2017). In 2014, 60% of all Europeans and 56% of the Dutch 
population supported keeping tobacco products out of sight at PoS (European 
Commission, 2015). While non-smokers generally are more likely to support tobacco 
control measures than smokers (Connolly, Behm, Healton, & Alpert, 2012; Farley et 
al., 2013), many smokers are also supportive. In Ireland, 67% of the non-smokers and 
63% of the smokers were supportive of a PoS display ban of cigarette and tobacco 
packs after the implementation of this tobacco control measure (McNeill et al., 2011). 
A study from Canada found that the levels of support for a ban on PoS displays of 
cigarettes ranged between 55% and 82% (in Canadian provinces) among adult 
smokers (Brown et al., 2012). These studies show reasonable levels of support among 
smokers for a ban on PoS tobacco displays but studies examining possible predictors 
of this support remain limited. 
Identifying these predictors may help policy makers to increase support levels. 
Data from the International Tobacco Control (ITC) Canada Survey revealed that smokers 
with higher intention to quit were more likely to support a PoS cigarette display ban 
(Brown et al., 2012). This study only focused on intention to quit smoking and socio-
demographic characteristics but did not include smoking cessation related beliefs. 
The current study examines which factors may predict support for a PoS tobacco 
display among Dutch smokers.
As a multitude of factors may be associated with support for PoS display bans, 
we used two integrated behavior change models: the ITC Conceptual Model (Fong et 
al., 2006b), and the Integrated Change Model (I-Change Model) (de Vries, Mesters, van 
de Steeg, & Honing, 2005). The ITC Conceptual Model is used to explain how tobacco 
control measures might work based on a combination of health communication 
theories and existing psychological models (Fong et al., 2006b). The I-Change Model 
can be used to explain overt (directly observable), and covert (not immediately 
observable) health behaviors (de Vries et al., 2005) such as supporting a PoS display 
ban. Based on these models we identified two groups of factors: (1) socio-demographic 
characteristics (age, gender, and educational level), and (2) smoking cessation related 
beliefs such as awareness (knowledge, cues such as noticing anti-tobacco information, 
and risk perception), motivation factors (attitude, social norms, and self-efficacy for 
quitting smoking), and intention to quit smoking. 
Lowly educated smokers have lower intentions to quit smoking (Reid et al., 
2010; Siahpush, McNeill, Borland, & Fong, 2006a). Since intention to quit smoking 
predicts support for a PoS tobacco display ban (Brown et al., 2012), the question arises 
whether lowly educated smokers are less often supportive. Insight into educational 
differences may enable policy makers to differentiate in the educational approach 
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on tobacco display bans. Therefore, this study aims to examine differences between 
lowly, moderately, and highly educated smokers in predictors and trends of support 
for a PoS tobacco display ban. 
This study aims to answer the following research questions: (1) Did support 
among Dutch smokers for a PoS cigarette display ban change over time from 2010-
2015? (2) Which factors predict support among smokers for a PoS cigarette display ban? 
(3) Are the findings from the first two research questions different for low, moderate, 
and high educated smokers?
Methods
Sample
Longitudinal data were obtained from the ITC Netherlands Survey. The surveys were 
administrated via the internet by the research firm Kantar Public (previously TNS 
NIPO) which used a quota sample of respondents from a probability-based web 
database to retrieve a representative sample of Dutch smokers aged 15 years and 
older (Nagelhout et al., 2010). Respondents were categorized as smokers if they were 
currently smoking at least monthly and if they had smoked at least 100 cigarettes 
in their lifetime (Hyland et al., 2006). Sampling weights and tailored replenishment 
samples ensured representativeness by compensating for attrition effects (Zethof et 
al., 2016). Respondents received incentives for participation in the form of points for 
each answered question, which could be exchanged for gift certificates.  
For our analyses, we used data from survey wave 4 (May to June 2010; N = 
2,060), wave 5 (May to June 2011; N = 2,101), wave 6 (May to June 2012; N = 2,022), 
wave 7 (May to June 2013; N = 1,970), wave 8 (May to June 2014; N = 2,008), and wave 
9 (November to December 2015; N = 1,720). Attrition ranged from 17.1% to 23.9% 
between survey waves. We excluded quitters from our analyses. Exclusion due to 
smoking cessation ranged from 12.6% to 25.6% between survey waves. Figure 6.1 
shows the number of smokers of the initial cohort and of the replenishment samples 
that remained in the study for each wave, leading to a total number of smokers per 
survey wave. To answer research question 1, all smokers from survey waves 4-9 were 
included in the analyses. 
In the analyses for research question 2 we used the two most recent survey 
waves (waves 8 and 9). Respondents were included in the analyses if they were 
categorized as a smoker in both waves. In wave 9, 1,017 of 1,565 smokers from wave 8 
participated. Respondents were excluded if they had more than five missing values on 
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the independent variables (out of 22 variables) or if they had not filled in the outcome 
variable on wave 9. This left 844 smokers eligible for the analyses of research question 2.
Outcome variable
Support for a PoS cigarette display ban was measured by asking ‘Do you support 
complete bans on displays of cigarettes inside shops and stores?’ (Brown et al., 2012). 
This measure used a three-point scale with the response options (0) not at all, (1) 
somewhat, and (2) a lot. This variable was dichotomized for the analyses by combining 
the last two response options.  
Socio-demographic variables
Respondents were asked whether they were (1) male or (2) female and were classified 
in one of the following age groups: (1) 15-24, (2) 25-39, (3) 40-45, or (4) 55 years and 
older. Education was divided into three categories: (1) low (Primary education and 
lower pre-vocational secondary education), (2) moderate (Middle pre-vocational 
secondary education and secondary vocational education), and (3) high (Senior 
general secondary education, (pre-) university education and higher professional 
education). 
Figure 6.1. Flowchart of the International Tobacco Control Netherlands Survey recruitment of smokers. 
R = Replenishment.
Initial cohort
2010
N = 1,800
2011
n = 1,295
2012
n = 1,046
2013
n = 839
2014
n = 664
2015
n = 507
R1
2011
n = 377
R2 R3 R4 R5
2012
n = 276
2013
n = 209
2014
n = 167
2015
n = 113
2013
n = 198
2015
n = 107
2015
n = 134
2015
n = 231
2015
n = 187
2014
n = 149
2014
n = 194
2014
n = 391
2013
n = 285
2012
n = 282
Total
2010
N = 1,800
2011
N = 1,672
2012
N = 1,604
2013
N = 1,531
2014
N = 1,565
2015
N = 1,279
+
+
+
+
+
+
+
+
+
+
+ +
+ + +
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Awareness variables
Knowledge about the health risks of smoking was measured by asking eight questions. 
The following format was used: ‘The following are a few health effects and diseases. 
Based on what you know or believe, does smoking cause ...’ (Hammond, Fong, McNeill, 
Borland, & Cummings, 2006). This question was asked for heart disease, impotence in 
male smokers, lung cancer, blindness, mouth and throat cancer, stroke, lung-cancer 
in non-smokers from secondhand smoke, and heart disease in non-smokers from 
secondhand smoke (α in wave 8 = 0.84). Respondents could answer with (1) yes, (0) 
no, and (0) don’t know. 
Noticing anti-tobacco information was assessed by asking if respondents had 
noticed advertising or information about the dangers of smoking or advertising 
that encouraged quitting in the last six months (Hammond, Fong, Zanna, Thrasher, 
& Borland, 2006). There were five answering categories ranging between (1) never 
and (5) very often.  
Risk perception was assessed by measuring perceived susceptibility and per-
ceived severity. Perceived susceptibility was obtained by the question ‘If you continue 
to smoke the amount you do now, how likely do you think it is that you will develop 
lung cancer in the future?’ The scale ranged between (1) very low and (5) very high. 
Additionally, all smokers were asked about perceived severity via the question ‘If you 
develop lung problems due to smoking, how serious would you find this?’ The scale 
ranged between (1) not at all serious and (5) extremely serious. 
Motivational variables
Attitude towards quitting smoking was asked via the questions ‘If you quit smoking 
within the next 6 months, this would be…’: (1) very foolish to (5) very wise and sensible, 
(1) very disagreeable to (5) very agreeable, and (1) very negative to (5) very positive. 
The three answers were summed into one attitude score (α in wave 8 = 0.83).   
Social norms for quitting smoking were assessed by asking ‘Thinking about the 
people who are important to you, how do you think most of them would feel about 
your quitting smoking within the next 6 months?’ (van den Putte, Yzer, & Brunsting, 
2005). Based on a five-point scale respondents could (1) strongly disapprove to (5) 
strongly approve. 
Self-efficacy to quit smoking was measured by asking how sure they were to suc-
ceed if they decided to give up smoking completely in the next six months (Siahpush 
et al., 2006a). This was measured on a five-point scale ranging from (1) not at all sure 
to (5) extremely sure. Smokers were also asked how easy or hard it would be to quit 
smoking if they wanted to. Answering categories ranged between (1) extremely dif-
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ficult and (5) not at all difficult. The two answers were summed into one self-efficacy 
score (α in wave 8 = 0.72).   
Intention to quit smoking variable
Intention to quit smoking was measured by asking if the respondents were planning 
to quit smoking within the next six months (van den Putte et al., 2005; Hummel et al., 
2017). A five-point scale ranging between (1) very unlikely and (5) very likely was used. 
Smoking-related variables
Smoking-related covariates were level of addiction to tobacco, and ever having tried to 
quit smoking. The Heaviness of Smoking Index (HSI) was used to measure the level of 
addiction to tobacco. The HSI is based on the time before smoking the first cigarette of 
the day (61+ min, 31-60 min, 6-30 min, 5 min or less) and on the number of cigarettes 
smoked per day (0-10, 11-20, 21-30, 31+). This measure ranges between 0 and 6, with a 
higher score indicating a higher level of addiction to tobacco (Heatherton, Kozlowski, 
Frecker, Rickert, & Robinson, 1989). Also, the respondents were asked whether they 
had ever tried to quit smoking, (1) yes or (2) no. 
Statistical analysis
Data were analyzed using the statistical software program SPSS 23. All statistical 
estimates and tests presented were weighted for sex and age (Thompson et al., 2006). 
Trends in outcome measure (research question 1) were tested with Generalized 
Estimating Equations (GEE) analyses (Diggle, Heagerty, Liang, & Zeger, 2002), while 
controlling for sex, age, ever having made a quit attempt, education, and level of 
addiction to tobacco. Missing data values on these variables were imputed multiple 
times using the full conditional specification method (with linear regression for 
scalar covariates) (Enders, 2010). The number of imputations was set according to the 
percentage of cases that were incomplete (White, Royston, & Wood, 2001). Moreover, 
starting from this number of imputations, we systematically increased the number of 
imputations by 10 until results hardly differed. This resulted in 80 imputations. Also, 
we adjusted for the time a respondent participated in the cohort (time-in-sample) 
since this may influence responses (Driezen & Thompson, 2011). The dependent 
variable was dichotomous and therefore the binomial distribution and the logit link 
was used (Ballinger, 2004). Survey wave was the repeated measure variable. The 
interaction between educational level and survey wave was assessed in a separate 
analysis (research question 3). 
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T-tests and Chi-square analyses were run to test differences in independent 
variables (measured in 2014) between supportive and non-supportive smokers of 
a cigarette display ban (measured in 2015). The associations between independent 
variables on wave 8 with support for a PoS cigarette display ban on wave 9 (research 
question 2) were examined by performing multiple logistic regression analyses, 
while controlling for gender, education and age. To examine total effects of predictor 
variables, we should not correct for possible mediators or descending proxies 
thereof (Schisterman, Cole, & Plat, 2009). For this reason, the variables were added 
in successive steps: first the awareness variables were entered (knowledge about 
the health risks of smoking, perceived severity, perceived susceptibility and noticing 
anti-tobacco information), second the motivational variables (attitude, social norms 
and self-efficacy), and in the last step intention to quit smoking. The analysis results 
for the variables as reported, are those for the step in which they were first entered 
into the analysis model. Only 477 out of the eligible 844 respondents completed all 
independent variables. For the remaining 367 respondents missing values were filled in 
by multiple imputation. The 884 subjects available for the analysis therefore contained 
no persons with missing values on the outcome, but with possibly missing values on 
predictor variables that were filled in by multiple imputation. This method improves 
the statistical power by increasing the sample size for the multiple logistic regression 
(Enders, 2010). Following the same procedure as for the trend analysis, the number 
of imputations was set at 100. The imputed values for the outcome variable were not 
employed in the analyses, since excluding cases with missing values on the outcome 
variable yields more stable estimates (von Hippel, 2007). Because the variables 
education and age each were represented in the analyses through multiple dummy 
variables and SPSS provided only p-values for these separate dummy variables when 
analyzing multiple imputed datasets, a correction for multiple testing was applied. 
More specifically, for all tests involving the variables education and age, the Holm 
correction was applied to the significance level α = 0.05 (Holm, 1979). Interactions 
between educational level and independent variables were added in a separate 
regression analysis to determine whether there were differences between educational 
levels in the predictors for support for a PoS cigarette display ban (research question 
3). This analysis was also done and reported with the same steps as delineated above, 
but then also adding each time the interaction terms with education.
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Results 
Sample characteristics
Table 6.1 shows characteristics of smokers between 2010 and 2015. The smokers’ 
educational level increased over the years.  
Table 6.1. Sample characteristics of smokers between 2010 and 2015
2010 2011 2012 2013 2014 2015 
Gender
Male (%) 53.6 54.4 54.1 52.0 50.7 54.0
Female (%) 46.4 45.6 45.9 48.0 49.3 46.0
Age group
15-24 years (%) 12.7 22.8 13.7 11.5 11.1 15.5
25-39 years (%) 27.5 28.9 23.5 23.7 23.8 24.1
40-54 years (%) 32.3 25.1 32.1 32.2 29.8 27.9
55 years and older (%) 27.5 23.2 30.7 32.6 35.3 32.6
Educational level
Low (%) 36.2 30.2 31.8 29.1 26.1 24.7
Moderate (%) 41.9 45.9 44.9 46.1 43.7 42.4
High (%) 21.9 24.0 23.3 24.8 30.2 33.0
Level of addiction to tobacco 
0 to 1 (%) 29.2 30.8 28.0 28.7 29.4 31.7
2 to 4 (%) 64.4 58.1 64.5 64.4 64.5 62.1
5 to 6 (%) 6.4 11.2 7.5 6.9 6.0 6.2
Ever tried quitting smoking
Yes (%) 65.1 60.7 60.9 60.2 57.8 64.1
No (%) 34.9 39.3 39.1 39.8 42.2 35.9
Note. Estimates were weighted for gender and age.
Support for a PoS cigarette display ban between 2010 and 2015
Table 6.2 shows that support for a PoS display ban of cigarettes increased from 28.9% 
in 2010 to 42.5% in 2015. A GEE analysis confirmed the overall linear trend (Odds Ratio 
(OR) = 1.40, 95% Confidence interval (CI): 1.25, 1.58). 
A separate GEE analysis including interaction terms of wave by educational 
level revealed that the support for a PoS cigarette display ban increased less among 
moderately educated smokers than among highly educated smokers (OR of interaction 
= 0.87, 95% CI: 0.78, 0.98, p = 0.011 < αadjusted = 0.017). This result can also be seen in 
Table 6.2 that shows that the support among moderately educated smokers increased 
from 2010 to 2015 by 7.6% whereas the support for highly educated smokers increased 
by 20.1%.
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No significant interactions were found between wave and low versus moderate 
education (OR = 1.07, 95% CI: 0.97, 1.18, p = 0.155 > αadjusted = 0.025), nor between wave 
and low versus high education (OR = 0.94, 95% CI: 0.84, 1,05, p = 0.238 > αadjusted = 0.05).
Table 6.2. Percentages of smokers by educational level and wave who support a PoS cigarette display ban
2010 2011 2012 2013 2014 2015 
Total group (%) 28.9 34.6 34.4 36.4 37.7 42.5
Low educational level (%) 24.6 34.8 33.7 38.4 37.6 38.6
Moderate education level (%) 30.5 33.1 31.0 34.5 36.7 38.2
High educational level (%) 30.8 37.4 41.2 38.5 39.1 50.9
Note. Estimates were weighted for gender and age.
Table 6.3. Bivariate t-tests and Chi-square tests of predictor variables in 2014 and support in 2015
Support
Yes (n = 343) No (n = 501) T-value or χ2 
Socio demographics
Gender
Male (%) 40.2 59.8 χ2 = 0.43 
Female (%) 40.9 59.1 p = 0.836
Age group
15-24 years (%) 34.1 65.9 χ2 = 3.91 
25-39 years (%) 45.8 54.2 p = 0.271
40-54 years (%) 39.1 60.9
55 years and older (%) 40.4 59.6
Educational level
Low (%) 38.8 61.2 χ2 = 0.77 
Moderate (%) 39.3 60.7 p = 0.681
High (%) 43.3 56.7
Awareness variables
Knowledge health risks of smoking (mean, SD) 0.65 (0.27) 0.54 (0.30) t = -5.62, p < 0.001
Noticing anti-tobacco information (mean, SD) 2.41 (0.96) 2.29 (0.95) t = -1.57, p = 0.116
Perceived susceptibility (mean, SD) 3.14 (0.96) 3.09 (0.84) t = -0.82, p = 0.413
Perceived severity (mean, SD) 3.54 (1.03) 3.16 (0.99) t = -5.42, p < 0.001
Motivational variables
Attitude towards quitting smoking (mean, SD) 4.21 (0.70) 3.86 (0.79) t = -6.80, p < 0.001
Social norms for quitting smoking(mean, SD) 4.41 (0.74) 4.10 (0.77) t = -5.73, p < 0.001
Self-efficacy for quitting smoking (mean, SD) 2.45 (1.07) 2.23 (1.00) t = -2.95, p = 0.003
Intention to quit smoking (mean, SD) 2.77 (1.15) 2.32 (1.06) t = -5.85, p < 0.001
Note. Estimates were weighted for gender and age. Data was imputed.
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Predictors of support for a PoS cigarette display ban 
The bivariate analyses from Table 6.3 show that smokers who support a PoS cigarette 
display had more knowledge about the health risks of smoking, had a higher perceived 
severity of smoking-related lung problems, had a more positive attitude towards 
quitting smoking, perceived stronger social norms for quitting, had a higher self-
efficacy for quitting smoking, and a higher intention to quit smoking. 
The results from the multiple logistic regression (Table 6.4) revealed that support 
for a PoS cigarette display ban was significantly associated with more knowledge 
about the health risks of smoking, a higher perceived severity, a more positive attitude 
Table 6.4. Multiple logistic regression analysis of predictors associated with support for a PoS cigarette 
display ban (N = 844, where N = 343 for the supportive group, N = 501 for the non-supportive group)
OR 95% CI
Socio demographics
Gender
Male 0.99
Female 1.01 (0.88, 1.16)
Age group
25-39 years vs.15-24 years (ref ) 1.59 (0.92, 2.74)
15-24 years vs. 55+ (ref ) 0.77 (0.46, 1.27)
25-39 years vs. 55+ (ref ) 1.22 (0.84, 1.77)
40-54 years vs. 15-24 years (ref ) 1.24 (0.79, 2.14)
40-45 years vs. 25-30 years (ref ) 0.78 (0.53, 1.14)
40-45 years vs. 55+ (ref ) 0.95 (0.71, 1.27)
Educational level
Low vs. high (ref ) 0.88 (0.60, 1.29)
Moderate vs. low (ref ) 1.00 (0.70, 1.43)
Moderate vs high (ref ) 0.88 (0.64, 1.23)
Awareness variables
Knowledge health risks of smoking 3.97*** (2.25, 7.00)
Noticing anti-tobacco information 1.12 (0.96, 1.32)
Perceived susceptibility 0.91 (0.74, 1.11)
Perceived severity 1.39*** (1.20, 1.61)
Motivational variables
Attitude towards quitting smoking 1.44** (1.11, 1.87)
Social norms for quitting smoking 1.29* (1.02, 1.64)
Self-efficacy for quitting smoking 1.31** (1.12, 1.53)
Intention to quit smoking 1.23** (1.06, 1.43)
Note. Estimates were weighted for gender and age. Data was imputed data. Associations are between 
independent variables on survey wave 8 and support on survey wave 9. OR = Odds Ratio. CI = Confidence 
Interval. Ref = reference category. * p < 0.05, ** p < 0.01, *** p < 0.001.
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towards quitting smoking, stronger social norms for quitting smoking, a higher self-
efficacy for quitting smoking, and a higher intention to quit smoking.
A separate analysis including interaction terms with educational level and all 
independent variables did only show almost significant interactions. There was a nearly 
significant interaction between attitude towards quitting smoking and moderate 
versus high education (OR of interaction = 0.49, 95% CI: 0.25, 0.96, p = 0.038 > αadjusted 
= 0.025), as well as a nearly significant interaction between attitude towards quitting 
smoking and moderate versus low education (OR of interaction = 0.46, 95% CI: 0.24, 
0.90, p = 0.024 > αadjusted = 0.017). Attitude towards quitting smoking was a stronger 
predictor for high educated smokers (OR = 2.07, p = 0.008, 95% CI: 1.21, 3.55), and 
for low educated smokers (OR = 2.10, p = 0.006, 95% CI: 1.23, 3.57) as compared to 
moderate educated smokers (OR = 0.97, p = 0.886, 95% CI: 0.64, 1.46).
Discussion
Despite recommendations from the WHO dating back to 2003, the Dutch government 
only recently (January 2017) decided to implement a PoS cigarette display ban. In 
this paper we examined predictors of, and trends in support for this tobacco control 
measure among Dutch smokers. 
The first research question was whether there were changes in support for a PoS 
cigarette display ban among Dutch smokers over time. We found a significant increase 
in support among smokers between 2010 (28.9%) and 2015 (42.5%). This is consistent 
with findings from other research that tobacco control measures are also popular 
among smokers, and support tends to increase over time especially after measures have 
been implemented (McNeill et al., 2011; Fong et al., 2006a). If this trend continues, it 
seems like a matter of time before the majority of Dutch smokers support this tobacco 
control measure. The increase in support for a PoS cigarette display ban may also be 
consequence of a general societal denormalisation of smoking, which is indicated by 
an increasing perceived societal disapproval of smoking (ITC Project, 2015). 
The second research question aimed to identify factors that predict support 
among smokers for a PoS cigarette display ban. In line with previous research (Brown 
et al., 2012), a higher intention to quit smoking predicted support for a PoS display 
ban of cigarettes. The theory of self-control (Thaler & Shefrin, 1981) provides a possible 
explanation for why smokers with a high intention to quit smoking support this 
tobacco control measure. A cigarette display ban may be perceived as a welcome 
external limit on future behavior (smoking) since leaving tobacco products out of 
sight at PoS will prevent smokers to get tempted to start smoking again. This may help 
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smokers who want to quit doing this successfully. This explanation can also be used to 
explain the other predictors we found, since intention to quit smoking is associated 
with more knowledge about the health risks of smoking (Sansone et al., 2012), more 
perceived severity (Janz & Becker, 1984), a more positive attitude towards quitting 
smoking (Riste, Kovac, Kraft, & Moan, 2008), stronger social norms about quitting 
smoking (van den Putte et al., 2005), and higher self-efficacy for quitting smoking 
(Floyd, Prentice-Dunn, & Rogers, 2000). Smokers may thus be aware that exposure 
to PoS tobacco displays obstructs smokers to decrease or quit smoking (Carter et al., 
2009; Hoek et al., 2010; Li et al., 2013; MacKintosh et al., 2012; Siahpush et al., 2016; 
Wakefield et al., 2008). Knowledge, perceived severity, attitude, social norms, and self-
efficacy were independent predictors for support and should therefore be considered 
as important points of engagement for future campaigns. 
The third research question was whether the findings from the first two research 
questions differed for smokers with low, moderate and high educated levels. First, 
support for a PoS cigarette display ban was higher and increased more among the 
highly educated group than among the moderately educated group. This could again 
be explained by the fact that less educated smokers tend to have lower intentions to 
quit (Reid et al., 2010; Siahpush et al., 2006a). Second, we found that attitude towards 
quitting was a stronger predictor for high, and low educated smokers as compared 
to moderate educated smokers. 
Limitations
Several limitations should be taken into account when interpreting the results. First, the 
sample differed over the years on age, educational level, level of addiction to tobacco, 
and ever having made a quit attempt which may indicate that the sample is not entirely 
representative of the Dutch population of smokers. Therefore, we adjusted for these 
sample characteristics in the analyses and applied weights. Second, to cope with the 
high number of missing values we applied multiple imputation procedures to increase 
the statistical power. There is never complete certainty about the correctness of the 
imputation model but a rather substantial set of variables was used in this model and 
care was taken to take a large number of imputations to maximize the efficiency of the 
pooled estimates. Third, the measurements of wave 9 took place from November to 
December 2015, whereas in prior years measurements took place from May to June. 
This difference can give a somewhat distorted image of the trends in support. Fourth, 
this paper addressed support for a ban of cigarette displays. Since the ITC Netherlands 
survey did not include a question on support for a complete ban of tobacco displays, 
we could not study a display ban of other tobacco or nicotine products. 
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Implications for policy
To increase support further, educational campaigns may focus on explaining the 
upcoming PoS tobacco display ban as well as on improving knowledge about the 
health risks of smoking, increasing perceived severity, stimulating a more positive 
attitude towards quitting smoking, changing social norms about quitting smoking, 
increasing self-efficacy for quitting smoking, and stimulating quitting. Such educa-
tional campaigns may be especially important in the Netherlands where the 
knowledge and general concern about the health risks of smoking and secondhand 
smoke in smokers is low compared to other countries (ITC Project, 2015).   
Conclusions 
Support among Dutch smokers for a PoS cigarette display ban increased between 2010 
and 2015, and increased faster among highly educated smokers than among moder-
ately educated smokers. The findings from the present study showed that predictors 
of support among smokers for a PoS cigarette display ban were more knowledge 
about the health risks of smoking, higher perceived severity, more positive attitude 
towards quitting smoking, stronger social norms to quit smoking, higher self-efficacy 
for quitting smoking, and stronger intentions to quit smoking. To increase support, 
educational campaigns may focus on improving knowledge about the health risks 
of smoking, and encouraging quitting.
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This thesis had four aims related to tobacco marketing restrictions (Henriksen, 2012) 
that were recently introduced in the Netherlands (tobacco pictorial health warnings 
(PHWs) and e-cigarette health warnings), or that will be introduced in the near future 
(point of sale display ban), or that are not yet considered (dissuasive cigarettes) in the 
Netherlands. First, the thesis aimed to examine if and how the change in 2016 from 
textual health warnings (THWs) to PHWs on the packet of tobacco products affected 
Dutch smokers. Its second aim was to examine to what extent Dutch e-cigarette users 
noticed the, in 2016 introduced, e-cigarette health warnings and whether this may 
have influenced perceptions regarding the addictiveness and toxicity of e-cigarettes. 
The third aim was to examine the level of support among smokers for a point of sale 
display ban, that will be introduced in 2020, and to identify predictors of this support. 
This thesis’ last aim was to investigate which colour and THW on cigarettes would be 
most dissuasive for Dutch non-smoking adolescents, and to experimentally examine 
whether those exposed to a dissuasive cigarette perceived such a cigarette more 
unfavourably compared to respondents who were exposed to a regular cigarette. The 
current chapter first provides an overview of the main findings. Subsequently, these 
findings and methodological considerations are reflected upon. Last, implications for 
future research and tobacco control policy are discussed.
Overview of main findings
Chapters 2 – 4 focused on the impact of the change from textual health warnings 
to PHWs on the packets of tobacco products in 2016 (first aim of this thesis). After 
introducing PHWs, Dutch smokers more often reported to have noticed information 
about the health risks of smoking or information that encourages quitting (chapter 
2). In addition, Dutch smokers more often reported to have noticed tobacco health 
warnings after the PHWs were introduced (chapter 3). In 2017, when the PHWs were 
fully implemented, 78% of Dutch smokers reported they had noticed PHWs in the last 
month. Approximately 70% of them read or looked closely at the PHWs (International 
Tobacco Control Netherlands Survey, 2017). 
Introducing PHWs in 2016 may have enhanced Dutch smokers’ knowledge about 
the health risks of smoking (chapter 2 and chapter 3). However, even after the full 
implementation of PHWs in 2017, Dutch smokers were still misinformed as substantial 
numbers did not recognize that smoking can cause lung cancer (14.5%), heart disease 
(21.1%), or stroke (32.6%) (chapter 2). Especially low educated smokers may have 
benefited from introducing PHWs in terms of knowledge gains (chapter 3), although after 
the full implementation of PHWs in 2017, they were still less knowledgeable compared 
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to higher educated smokers (chapter 2). Results presented in chapter 2 implied that 
there was no difference in smokers’ beliefs regarding the severity of and susceptibility 
to lung problems due to smoking before and after the introduction of PHWs.  
Chapters 2 – 4 also described the impact of introducing PHWs in 2016 on other 
outcomes closely related to noticing tobacco health warnings. Introducing PHWs was 
associated with more avoidance of tobacco health warnings by covering them up, 
keeping them out of sight, using a cigarette case, or avoiding certain warnings (chapter 
3). Furthermore, we found a positive association between PHW salience and such 
avoidance behaviors in chapter 4. This thesis also reported that introducing PHWs led 
to an increase in self-reported cognitive responses to tobacco health warnings such as 
thinking about the health risks of smoking among Dutch smokers (chapter 3). Chapter 
3 also showed that after introducing PHWs, Dutch smokers did not report differently 
on whether tobacco health warnings stopped them from having a cigarette when 
they were about to smoke one (forgoing), whereas we did find a positive association 
between PHW salience and forgoing in chapter 4.
This thesis further described the impact of introducing PHWs in 2016 on 
outcomes closely related to smoking cessation. The PHWs did not seem to affect 
smoker’s self-efficacy expectations regarding their ability to quit smoking (chapter 
3 and chapter 4). In addition, Dutch smokers appeared to show no changes after 
the introduction of PHWs in attitude towards smoking (chapter 3), although PHW 
salience was positively associated with a positive attitude towards quitting (chapter 
4). Results regarding intention were also contradictory as Dutch smokers’ intention 
to quit smoking did not change shortly after introducing PHWs (chapter 3), whereas 
in chapter 4 PHW salience did positively influenced quit intention via a more positive 
attitude towards quitting and more health worries. Furthermore, chapter 4 revealed 
that PHWs may have influenced quit attempts and smoking cessation at follow-up via 
their ability to increase health worries, and induce a more positive attitude towards 
quitting and stronger perceived social norms. 
In addition to evaluating the impact of PHWs, this thesis also included an 
evaluation of introducing e-cigarette health warnings in 2016 (second aim of the 
thesis). We found that only around a third of the respondents who used e-cigarettes 
had noticed the e-cigarette health warnings (28%) or the leaflet (32%). However, 
they showed greater increases in perceptions regarding the level of addictiveness 
and toxicity of e-cigarettes compared to tobacco-only smokers, who served as a 
control-group.
 In chapter 6 we aimed to examine the level of support among Dutch smokers for 
a point of sale display ban, that will be implemented in the Netherlands in 2020, and to 
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identify predictors of such support (third aim of the thesis). Levels of support increased 
from 28.9% in 2010 to 42.5% in 2015. Smokers more likely to be supportive had more 
knowledge about the health risks of smoking, believed smoking-related health risks 
to be more severe, had a more positive attitude towards quitting smoking, reported 
stronger social norms to quit smoking, had more positive self-efficacy expectations 
regarding their ability to quit smoking, and had a stronger quit intention. 
Regarding the fourth aim of the thesis, results from chapter 7 showed that Dutch 
non-smoking adolescents perceived a cigarette with a THW displaying ‘cancer, heart 
disease, stroke’, and a drab dark brown cigarette as least attractive, most harmful, 
and they indicated being least willing to try such a cigarette. In addition, different 
respondents were randomly assigned to be exposed to one of four cigarettes: the 
regular cigarette, a white cigarette displaying the THW, a drab dark brown cigarette, or 
a cigarette displaying the THW and featuring the dark drab brown colour. We found no 
significant differences between one of four groups in scores on any outcome measure. 
Reflection on main findings
European Unions’ tobacco pictorial health warnings
After introducing PHWs in 2016, Dutch smokers more often reported to have noticed 
information about the health risks of smoking or information that encourages quitting 
(chapter 2). In addition, after introducing PHWs, Dutch smokers more often reported 
to have noticed tobacco health warnings (chapter 3). The findings are in line with 
pre-post studies from Thailand (Yong et al., 2013), Australia (Borland et al., 2009), 
and Mauritius (Green et al., 2014). A study from the United Kingdom found no such 
effect, but that study evaluated PHWs which were printed on one side of the packet 
only (Nagelhout et al., 2016). In conclusion, tobacco health warnings became more 
noticeable for Dutch smokers after introducing PHWs in 2016. 
Knowledge about the health risks of smoking increased more pronounced 
between 2015 and 2017 than between 2012 and 2015, although the difference was 
non-significant (chapter 2). Furthermore, the quasi-experimental study from chapter 
3 found that only Dutch smokers showed an increase in such knowledge, in contrast 
to smokers from countries where tobacco health warnings had not been changed. 
Furthermore, chapter 4 found a positive association between PHW salience and 
knowledge about the health risks of smoking. Previous pre-post studies, that were 
not quasi-experimental, from Australia (Brennan, Durkin, Cotter, Harper, & Wakefield, 
2011; Kennedy et al., 2012; Miller, Hill, Quester, Hiller, 2011; Miller, Quester, Hill, & 
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Hiller, 2011; White, Webster, & Wakefield, 2008), England (Wardle et al., 2010), Mexico 
(Thrasher, Pérez-Hernández, Arillo-Santillán, Barrientos-Gutiérrez, 2012), Taiwan 
(Chang, Chung, Yu, & Chao, 2011), and Thailand (Fathelraman et al., 2013) also found 
increases in smoking related knowledge among smokers after the change from 
THWs to PHWs. In addition, smokers in countries with PHWs were found to be more 
knowledgeable about the health risks of smoking compared to smokers in countries 
without PHWs (Hammond, Fong, McNeill, Borland, & Cummings, 2006; Siahpush, 
McNeill, & Fong, 2006; Thrasher, Hammond, Fong, & Arillo-Santillán, 2007). In addition, 
introducing PHWs might have been effective in increasing knowledge about the fact 
that smoking causes blindness. This risks had not been communicated before by the 
Dutch government or health organizations, and smokers were relatively unaware of 
it (chapter 3). A pre-post study from Australia also found that introducing a warning 
regarding blindness on cigarette packets in Australia was effective for smokers to 
gain knowledge about this health risk (Kennedy et al., 2012). We found indications in 
our own study, reported in chapter 3, that introducing PHWs was more beneficial for 
lower educated smokers in terms of knowledge gains, in line with previous research 
(Siahpush et al., 2006), possibly because PHWs are easier to understand compared to 
THWs. Low literacy occurs at both the international (approximately 750 million adults) 
(Unesco Institute for Statistics, 2017) and national (approximately 2 million adults) 
(Algemene Rekenkamer, 2016) level. We found that low educated Dutch smokers were 
still less knowledgeable about the health risks of smoking when compared to higher 
educated smokers (even after introducing PHWs) (chapter 2), similar to smokers in 
other parts of the world (Brownson et al., 2011; Cummings et al., 2004; Driezen et al., 
2016; Sansone et al., 2010; Siahpush et al., 2006; Yang, Hammond, Driezen, Fong, & 
Jiang, 2010). In sum, this thesis revealed that introducing PHWs may have enhanced 
smokers’ knowledge about the health risks of smoking, especially among lower 
educated smokers. However, lower educated smokers are still less knowledgeable 
compared to higher educated smokers. 
Studies regarding the impact of introducing PHWs on risk perceptions remain 
scarce (Noar et al., 2016a; Noar et al., 2016b). Chapter 2 reported that the, in 2016 
introduced, PHWs did not seem to have influenced Dutch smokers’ perceived 
susceptibility to lung cancer due to smoking, similar to what was found in an Australian 
study (Miller et al., 2011). The only warning about the chance of contracting a health 
risks of smoking (‘Smoking causes 9 out of 10 lung cancers’) may not be enough to 
change perceptions of susceptibility, possibly because smokers are not aware of the 
incidence of this disease. A meta-analysis of experimental studies showed no benefits 
of PHWs over THWs in terms of influencing perceptions of susceptibility (Noar et al., 
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2016b). Furthermore, PHWs did not seem to influence smokers’ perceived severity to 
lung cancer due to smoking (chapter 2). Perhaps smokers already perceived this as 
severe (average score of 3.3 out of 5) and PHWs did not make these perceptions more 
salient. An Australian study found that smokers’ perceived severity of a wide range of 
health risks of smoking were stronger after introducing PHWs (Miller et al., 2011). In 
addition, an experimental study in the laboratory setting showed a positive impact 
of PHWs on perceived severity (Schneider, Gadinger, & Fischer, 2012). In chapter 5, we 
found that PHWs were positively associated with worries about the health risks of 
smoking. In line with this finding, a study from England found that after introducing 
PHWs in 2008, smokers’ beliefs that smoking had damaged their health had increased 
(Wardle et al., 2010). In sum, this thesis revealed that the, in 2016 introduced, PHWs did 
not seem to influence Dutch smokers’ risk perceptions under investigation, although 
health worries may have been stimulated after their introduction. 
This thesis also showed that introducing PHWs in 2016 was associated with more 
avoidance of tobacco health warnings among Dutch smokers (chapter 3). Studies 
from Thailand (Yong et al., 2013), France, the United Kingdom (Nagelhout et al., 2016), 
Australia (Borland et al., 2009), and Mauritius (Green et al., 2014) with similar pre-post 
(quasi-experimental) methodologies found similar results. Furthermore, in chapter 
4 we found a positive association between PHW salience and avoidance of tobacco 
health warnings. In conclusion, introducing PHWs in 2016 appeared to have induced 
more avoiding of tobacco health warnings among Dutch smokers.  
Introducing PHWs in the Netherlands in 2016 was associated with an increase in 
Dutch smokers’ self-reported cognitive responses towards tobacco health warnings 
(chapter 3). Such a response consisted of smokers believing tobacco health warnings 
make them more likely to quit smoking, think about the health risks of smoking, or 
think about quitting. This finding was again in line with studies from Thailand (Yong 
et al., 2013), France, the United Kingdom (Nagelhout et al., 2016), Australia (Borland 
et al., 2009), and Mauritius (Green et al., 2014). In conclusion, introducing PHWs in 
2016 appeared to have induced Dutch smokers to have more self-reported cognitive 
responses towards tobacco health warnings. 
Chapter 3 also showed that after introducing PHWs in 2016, Dutch smokers 
did not report differently on whether tobacco health warnings stopped them from 
having a cigarette when they were about to smoke one (forgoing). In contrast, we 
found a positive association between PHW salience and forgoing in chapter 4. This 
difference may have been caused by different methodologies: pre-post (chapter 3) 
versus structural equation modelling (chapter 4) in which the association between 
PHW salience and forgoing was cross-sectional examined. Findings from (pre-post) 
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studies in other countries are also inconsistent; smokers from Thailand (Yong et 
al., 2013), the United Kingdom (Nagelhout et al., 2016), and Mauritius (Green et al., 
2014) reported increased forgoing after introducing PHWs, while no effect was found 
among Australian smokers (Borland et al., 2009), and a negative effect among French 
smokers (Nagelhout et al., 2016). To our knowledge, no previous studies examined the 
association between PHW salience and forgoing. In sum, considering the inconsistent 
findings, we were unable to determine whether introducing the PHWs in 2016 had 
an impact on forgoing of cigarettes by Dutch smokers. 
Introducing PHWs in 2016 did not seem to directly influence outcomes closely 
related to smoking cessation, such as quit intention, attitude towards smoking, and 
self-efficacy expectations to be able to quit smoking among smokers (chapter 3). The 
current thesis was one of the first to examine changes among smokers in attitude 
towards smoking, but found no direct effect. In contrast, a study from Thailand found 
that smokers’ attitude towards quitting improved after introducing PHWs (Silpasuwan 
et al., 2008). The current thesis was one of the first to study the impact of introducing 
PHWs on self-efficacy expectations to be able to quit smoking. Chapter 3 revealed that 
self-efficacy expectations did not change, and chapter 4 revealed that PHW salience 
did not predict self-efficacy expectations. Dutch smokers’ intention to quit smoking 
did not change directly after introducing PHWs, similar to the intention of smokers 
from Mexico (Thrasher et al., 2012). In contrast, chapter 4 described that PHW salience 
positively influenced quit intention via a more positive attitude towards quitting and 
more health worries. These differences in findings may again be caused by differences 
in study methodology. The findings from chapter 4 were in line with a study from 
Australia, Canada, the United Kingdom, and the United States which found that 
tobacco health warnings influenced quit attempts at follow-up primarily through 
their ability to stimulate thoughts about the health risks of smoking, which led to a 
stronger quit intention, a predictor of future quit attempts (Yong et al., 2014). That 
study, however, included several types of tobacco health warnings. A meta-analysis 
of experimental studies in the lab setting showed that PHWs were more effective 
compared to THWs in terms of stimulating quit intentions, and inducing a more 
negative smoking attitude, and found no strengthened effect on self-efficacy (Noar 
et al., 2016b). In sum, we found equivocal results regarding attitude and intention, 
while we may conclude that exposure to the PHWs did not result in more positive 
self-efficacy expectations to be able to quit smoking. 
In chapter 4 we reported that the, in 2016 introduced, PHWs exerted influence 
on Dutch smokers’ quit attempts via three possible pathways. The first pathway 
comprised PHW salience stimulating smokers’ health worries, while the second 
Chapter 8
162
involved triggering positive attitudes towards quitting. Both positively influenced 
subsequent quit attempts through stimulating smokers’ quit intention. The third 
pathway involved PHWs promoting positive social norms towards quitting, with a 
direct impact on smokers quit attempts. It should be noted that the mediational 
model was partly cross-sectional, making it difficult to draw causal conclusions about 
the relationships between all outcomes. The findings of this chapter were in line with 
the previously mentioned study from Australia, Canada, the United Kingdom, and the 
United States (Yong et al., 2014). The findings of chapter 4 were supported by data from 
2016 showing that 21.5% of Dutch smokers indicated that tobacco health warnings 
or media campaigns motivated them to quit smoking (Nationaal Expertisecentrum 
Tabaksontmoediging, 2016). Previous longitudinal observational studies from Canada 
(Azagba, Sharaf, 2013), and Taiwan (with PHWs as part of a comprehensive tobacco 
control programme) (Chang, Sung, Zhu, & Chiou, 2014) also found an increase in 
quit attempts after introducing PHWs. A study from Canada found that cognitive 
processing of PHWs predicted smoking cessation at follow-up (Hammond, Fong, 
McDonald, Cameron, & Brown, 2003). Studies from Australia and Taiwan showed 
mixed results on the impact of PHWs on smoking cessation (Noar et al., 2016a). A 
systematic review including observational studies suggested that the effect of PHWs 
on smoking behaviour would be modest and that literature regarding the impact of 
pictorial warnings on smoking behaviour is inconclusive due to low methodological 
quality (Monárrez-Espino, Liu, Greiner, Bremberg, & Galanti, 2014). Furthermore, 
smokers in EU countries with PHWs were more likely to report that health warnings 
had an effect on their smoking behaviour compared to smokers in countries with 
THWs (Agaku, Filipiddis, Vardavas, 2015). In conclusion, the Dutch PHWs may have 
had a small (indirect) impact on whether or not smokers’ attempted to quit smoking 
and subsequently quitted successfully. 
European Union’s e-cigarette health warnings
As of 2016, the packet of e-cigarette products with nicotine has to include a THW to 
inform about its addictiveness, and has to include a leaflet to inform, amongst other 
thing, about its toxicity. The findings regarding these e-cigarette health warnings 
(chapter 5) were in line with two studies from six EU countries (Kyriakos et al., 2018) and 
the United Kingdom (McDermott et al., 2019): only around a third of the e-cigarette 
users noticed the new health warnings. However, this thesis was the first to reveal that 
their perceptions regarding the level of the addictiveness and toxicity of e-cigarettes 
were somewhat stronger after introducing the e-cigarette health warnings compared 
to before. In conclusion, the new e-cigarette text warning and leaflet may not be 
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an effective tool to inform e-cigarette users about the addictiveness and toxicity of 
e-cigarettes since they were noticed by a minority of users. 
Support among Dutch smokers for a point of sale display ban 
Levels of support among Dutch smokers for a point of sale display ban increased 
from 28.9% in 2010 to 42.5% in 2015. Support levels among smokers from Ireland 
were higher with 67% of smokers supporting this tobacco control policy shortly after 
its introduction in 2009 (McNeill et al., 2015). Support among Dutch smokers for a 
point of sale display ban is low in comparison with support among for other tobacco 
control policies in 2014 as 52% of them supported a tobacco advertising ban inside 
shops and stores (ITC Project, 2015), while in 2012 76% of the Dutch public supported 
the use of PHWs (TNS opinion & Social, 2012). Smokers more likely to be supportive 
of a point of sale display had more knowledge about the health risks of smoking, 
believed smoking-related health risks to be more severe, had a more positive attitude 
towards quitting smoking, reported stronger social norms to quit smoking, had more 
positive self-efficacy expectations regarding their ability to quit smoking, and had a 
stronger intention to quit smoking. Only one study from Canada examined whether 
intention was a predictor of support for a point of sale display ban and confirmed 
this hypothesis (Brown et al., 2012). In conclusion, despite the increase of support 
for bans, support is still suboptimal. Educational campaigns about the dangers of 
smoking, and campaigns that encourage quitting may be needed. 
Dissuasive cigarettes 
An innovative tobacco control policy that curbs tobacco marketing is dissuasive 
cigarettes. Chapter 7 reported that a drab dark brown cigarette was perceived as 
the most dissuasive colour by Dutch non-smoking adolescents. This finding is in line 
with a previous study among Australian smokers aged 18-65 years in which they 
reported to perceive cigarette packets featuring this colour as most unappealing and 
harmful (Bluemoon GFK, 2011). Also smokers from New Zealand aged 18 years and 
older perceived cigarettes with this colour as most unappealing because it induces 
feelings of dirtiness (Hoek & Robertson, 2015; Hoek, Gendall, Eckert, & Louviere, 2016). 
Chapter 7 also revealed that a cigarette displaying ‘cancer, heart disease, stroke’ was 
perceived as the most dissuasive THW. Possibly these consequences of smoking are 
perceived as severe, while the cigarette constantly reminds of these consequences, 
and it may be uncomfortable being seen in public with such a cigarette (Moodie, 
Purves, McKell, & de Andrade, 2015). The experimental study from chapter 7 showed 
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that the dissuasive cigarettes were not perceived as more dissuasive compared to the 
regular cigarette, equivocal to evidence from the New Zealand (Hoek et al., 2016), the 
United Kingdom (Moodie et al., 2017), and Norway (Lund & Scheffels, 2018). The first 
possible explanation for these contradictory findings are different research designs: 
within-subject (previous studies) versus between-subject (experimental study from 
chapter 7). In the within-subject studies, respondents were able to compare the 
dissuasive cigarette with a regular cigarette. This is what was done in the first study 
of chapter 7, and we found the same results. In such studies there is a self-report of 
effects. In the second (between-subject) study from chapter 7, respondents were 
unable to compare cigarettes as they were randomized into one of four groups. 
The second possible explanation is that non-smokers may have a negative attitude 
towards smoking: all cigarettes are perceived as extremely unappealing, harmful, 
and they would never like to try them. This may be illustrated by the low scores for 
all cigarettes in the current study. We can conclude that a cigarette displaying ‘cancer, 
heart disease, stroke’ and a drab dark brown coloured cigarette are most dissuasive for 
Dutch non-smoking adolescents. Our between-subject study, however, did not reveal 
any differences in perceptions between a regular cigarette and dissuasive cigarettes. 
Dissuasive cigarettes may thus not have a deterrent effect non-smoking adolescents, 
possibly because they are already negative towards cigarettes. 
Methodological considerations 
Several methodological limitations need to be acknowledged when interpreting the 
results presented in this thesis. First, although the evaluation studies (chapter 2 – 5) 
from this thesis had a high external validity, there were limitations regarding their 
internal validity. High external validity refers to certainty that the conclusions can be 
generalised to the general population of smokers since the studies are executed in 
real-life at the population level, with repeated exposure to the intervention (Hammond 
et al., 2006). However, we were unable to claim causality as the evaluation studies 
(chapter 2 – 5) from this thesis applied (quasi-experimental) pre-post methodologies 
which have a low internal validity. Low internal validity refers to uncertainty to what 
extent the tobacco control policy has caused the observed impact since alternative 
explanations cannot be fully ruled out, such as secular trends or other interventions 
during the same period, which are hard to control for (Chapman, 1993). This mainly 
applies to policy relevant outcomes (e.g. quit attempts and successful quitting), and 
psychosocial mediators (e.g. quit intentions, attitudes, and self-efficacy expectations 
to be able to quit smoking). Randomized Controlled Trials (RCTs) can provide the 
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strongest internally valid evidence. However, PHWs are national level policies, making 
randomization in the real world not possible (Brown & Whiting, 2013; Hammond et 
al., 2006; Kok et al., 2018; Kok & Ruiter, 2013; Peters et al., 2013). Some variables under 
investigation were policy-specific thus closely related to the policy (e.g. noticing health 
warnings, self-reported cognitive responses to health warnings, and avoidance and 
forgoing of health warnings), making it more likely that the found effects are caused 
by the introduced policy because secular trends or other interventions are unlikely 
to influence these variables. There has been scientific debate at the national (Kok & 
Ruiter, 2013; Kok, Ruiter, van den Hoek, Schaalma, & de Vries, 2007a; Kok, Ruiter, van 
den Hoek, Schaalma, & de Vries, 2007b; Peters, Ruiter, Kessel, & Kok, 2013; van der 
Kemp & Bekker, 2007; Zeeman, Willemsen, & van Gennip, 2007) and international 
(Biener, & Taylor, 2002; Borland, 2018; Brewer, Hall, & Noar, 2018; Brown & Whiting, 
2013; de Bruin, & Peters, 2013; Hammond et al., 2006; Hasting & MacFadyen, 2002; 
Kok, Bartholomew, Parcel, Gottlieb, Fernández, 2013; Kok, Peters, Kessels, ten Hoor, 
& Ruiter, 2018; Malouff, 2018; Niederdeppe, & Kemp, 2018; Peters, Ruiter, ten Hoor, 
Kessels, & Kok, 2018; Peters & Shoots-Reinhard, 2018; Roberto, Mongeau, & Liu, 2018; 
Ruiter & Kok, 2005; Ruiter & Kok, 2006; White, & Albarracín, 2018) level resolving around 
the methodological quality and outcome measures of studies claiming effectiveness 
of threatening communication. According to some, quasi-experimental studies 
(chapter 3) are the most rigorous alternative for an RCT (Hammond et al., 2006; Fong 
et al., 2006). According to others, naturalistic studies in which stickers are placed on 
smoker’ cigarette packets and in which respondents are randomized into control and 
intervention groups, may be the best alternative for an RCT (Brewer et al., 2016). In 
any case, we have to be careful with drawing causal conclusions about the impact of 
introducing the health warnings because the evaluation studies (chapter 2 – 5) have 
limitations regarding their internal validity. 
A second methodological consideration is that younger and male smokers in 
the ITC Netherlands cohort were inclined to show higher dropout rates. Therefore, 
our results may not be fully generalizable to the population of Dutch smokers. 
However, to compensate for these attrition effects, sampling weights were applied 
during the statistical analyses and replenishment samples were tailored based on the 
demographic characteristics of the respondents who were lost to attrition (Zethof et 
al., 2016). 
Fourth, the measures from this thesis were self-reported and respondents thus 
might have given socially desirable answers (Fisher, 1993). We aimed to prevent such 
social desirability responding by anonymizing the surveys. Also, respondents may 
have reported their actions differently compared to what actually happened because 
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they did not remember it correctly. This could for instance apply to the survey items 
regarding forgoing (chapter 3 and 4), or cognitive responses (chapter 3). However, such 
bias would be similar at pre and post measurements and would thus have no effect 
on the conclusions reported in this thesis. 
Fifth, due to space limitations in the questionnaires, some measures in the ITC 
surveys were somewhat incomplete. For instance, in chapter 2 we only asked about 
perceived severity regarding lung cancer, while the PHWs could have influenced 
perceptions of severity of many other health risks of smoking. For instance, Australian 
smokers’ severity perceptions of a wide range of health risks of smoking was enhanced 
after introducing PHWs (Miller et al., 2011). In addition, in chapter 2 – 4, we did not 
ask about reduced fertility, damages to teeth and gums, risks for children during 
pregnancy, and the dangers of second-hand smoke, while PHWs also communicate 
this information (European Union, 2015).  
 Sixth, the evaluation studies (chapters 2 – 5) only included data from the 
Netherlands, except for the study in chapter 3. It is important to examine the impact of 
the EU’s legislation on smokers from other EU countries, as the legislation is regulated 
by the European Commission (Willemsen, 2018). However, no other eligible EU 
countries participated in the ITC project.
Finally, we did not examine the moderating effect of response efficacy and self-
efficacy expectations regarding their ability to quit smoking. Threat communication 
theories such as the Protection Motivation Theory and the Extended Parallel Process 
Model predict that when people feel susceptible to a severe threat, a desired response 
(e.g. an attempt to quit smoking) may occur (Peters, Ruiter, & Kok, 2013). However, 
such a response may only occur when a person is (1) convinced that the health 
behaviour (attempting to quit) is effective (it prevents the contraction of the health 
risks of smoking; response efficacy), and (2) confident in being able to change the 
behaviour (a quit attempt being successful; self-efficacy) (Salazar et al., 2013). Some 
smokers may have negative self-efficacy expectations regarding their ability to quit 
smoking as many of them have made one or more unsuccessful quit attempts (Borland, 
Partos, Yong, Cummings, & Hyland, 2012). When self-efficacy is low, threatening 
communication may lead to maladaptive responses (e.g. minimizing the threat or 
avoiding the message) as people are unable to cope with the threat, but want to 
maintain a positive self-image (Salazar et al., 2013). These theories’ hypotheses have 
been confirmed by experimental studies (Kok et al., 2018). However, these studies 
did not examine PHWs specifically. We were statistically unable to examine the 
moderating role of self-efficacy because it was one of the psychological mediators 
in the mediational model of chapter 4.   
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Implications for future research 
This thesis identified several research questions to be answered. First, it is unclear what 
the most effective tobacco health warnings would be. The development of the, in 2016 
introduced, EU’s PHWs started when a EU commissioned research agency’s brainstorm 
resulted in 24 text warnings (Sambrook Research International, 2009). Thereafter, 
a European commission with experts selected 14 of these as most promising. 
Subsequently, a design agency created six images for each text. These were tested 
among 8000 participants in 10 EU Member States (not including the Netherlands) and 
reduced the number of images per text to three (European Commission, 2014). The 
report on the tests’ methodology, study population, outcome measures, and involved 
researchers is not publicly available. Hence, there is a lack in adequate development 
and evaluation of the THWs. However, the selection of tobacco health warnings should 
be based on extensive research (Chapman & Liberman, 2005). Before conducting future 
research, policy makers should determine which outcomes they aim to influence 
among which target group (Krugman, Fox, Fischer, 1999), and such research should 
be conducted among the target population (Brown & Whiting, 2013; Devlin, Anderson, 
Hastings, & MacFadyen, 2005; Strahan et al., 2002; Krugman et al., 1999). 
Such research could consist of the following two steps. First, qualitative research 
could be employed to identify underlying reasons, opinions, and motivations 
regarding tobacco health warnings (Silverman, 2016). Subsequently, observational 
studies could evaluate these newly developed tobacco health warnings because 
such studies have a high external validity. These observational studies could be 
naturalistic, combining experimental with observational research. This can be done 
by randomizing respondents in control and intervention groups, and placing stickers 
with health warnings on smoker’s cigarette packets (Brewer et al., 2016). Similar studies 
may be conducted for future e-cigarette health warnings within the EU because we 
concluded that the current health warnings seem to be ineffective tools to inform 
e-cigarette users about the addictiveness and toxicity of e-cigarettes (chapter 5). 
When developing the most effective tobacco and e-cigarette health warnings, 
four levels of adequately communicating about the health risks, based on the 
fundamental consumer value of the right to information, should be taken into 
consideration (Chapman & Liberman, 2005). The first level is communicating that 
smoking increases health risks, with the current EU’s tobacco health warnings meeting 
this level. The second level is communicating about the broad range of health risks of 
smoking. Many health risks of smoking are not communicated by the tobacco health 
warnings, such as pregnancy complications, leukemia, peptic ulcer (open sores inside 
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stomach), Chronic Obstructive Pulmonary Disease (COPD), and Diabetes Mellitus type 
2 (U.S. Department of Health and Human Services, 2014). Furthermore, THWs such 
as ‘Smoking clogs your arteries’ or ‘Smoking damages your lungs’ may not clearly 
communicate the associated health risk such as coronary artery disease or stroke, and 
COPD respectively. Chapter 2 showed that communicating new information about a 
health risks of smoking is likely to strongly enhance knowledge about this. Therefore, 
future tobacco health warnings should communicate a broader range of health risks 
of smoking. The third level is communicating about the susceptibility and severity of 
the health risks of smoking (Chapman & Liberman, 2005). The PHWs communicate the 
severity of the health risks of smoking. Only one warning communicated information 
about the chance of contracting a health risks of smoking (perceived susceptibility; 
‘Smoking causes 9 out of 10 lung cancers’) (European Union, 2015). However, smokers 
may be unaware of the incidence of this disease. Future research on the EU level should 
focus on how to communicate susceptibility information. Perceived susceptibility is 
essential for behavior change according to previous studies (Costello, Logel, Fong, 
Zanna, & McDonald, 2012; Dillard, McCaul, Klein, 2007; Norman, Conner, & Bell, 1999) 
and health behavior theories (de Vries, 2017; Janz & Becker, 1984; Peters et al., 2013). 
Furthermore, communicating susceptibility information is important as smokers tend 
to underestimate the health risks of smoking (Borland, 1995; Weinstein, Marcus, & 
Moser, 2005). The fourth level is communicating about one’s own risks of contracting 
a health risk of smoking. Smokers should recognize that smoking poses a risk to their 
own health (Chapman & Liberman, 2005). In 2016, worries about one’s own health 
was the most reported motivation to quit smoking among Dutch smokers (Nationaal 
Expertisecentrum Tabaksontmoediging, 2016). This level of communication may 
lie outside the scope of tobacco health warnings, and should be done by health 
professionals. Furthermore, future research regarding tobacco health warnings within 
the EU may also examine if and how to use positive messages to stimulate smokers 
to quit smoking (e.g. ‘The craving only lasts several minutes’ or ‘Smokers who quit 
tended to try a number of times before they succeeded, so keep trying’) (Kok & Ruiter, 
2013; Peters et al., 2018; Strahan et al., 2002). Possibly a combination of susceptibility 
information with positive messaging may be most effective. 
Regarding dissuasive cigarettes, future research could build upon chapter 7. Non-
smokers with an above average behavioral intention to start smoking, smokers, and 
older populations of non-smokers may perceive dissuasive cigarettes differently com-
pared to Dutch non-smokers aged 12 – 17 years. Also, it is important to conduct similar 
studies in other parts of the world as single cigarettes are still available in non-westers 
countries such as India (Lal et al., 2015), and in several African countries (Wherry et al., 
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2014; ATCA, 2018), possibly enhancing the impact of introducing dissuasive cigarettes. 
Furthermore, previous studies have shown that colour preferences may differ between 
cultures (Madden, Hewett, & Roth, 2000; Taylor, Clifford, & Franklin, 2013).  
Implications for tobacco control
Several implications arise from the studies in this thesis. Dutch smokers’ knowledge 
has improved after introducing PHWs in 2016 (chapter 2 and 3), which is important 
because they have the right to be well informed (Chapman & Liberman, 2005; 
Kozlowski & Edwards, 2005; Zeeman et al., 2007). However, in 2017 still, a surprisingly 
high percentage of Dutch smokers did not know that smoking can cause lung cancer 
(14.5%), heart disease (21.1%), and stroke (32.6%) (chapter 2), and smokers from six 
other European countries were more likely compared to Dutch smokers to recognize 
that smoking can cause lung cancer, second-hand lung cancer or second-hand heart 
disease (Trofor et al., 2018). Therefore, mass media campaigns should be introduced 
to inform Dutch smokers about the health risks of smoking. Previous studies have 
shown that accompanying mass media campaigns complementary to PHWs can 
increase the impact of the health warnings (Brennan et al., 2011; Nagelhout et al., 2015; 
Nogueaira et al., 2018; Strahan et al., 2002). Educational campaigns about the health 
risks of smoking, and campaigns that encourage quitting may also increase support 
levels among smokers for tobacco control policies such as a point of sale display ban 
(chapter 6). When informing smokers, special attention should also be given to older 
and lower educated smokers (chapter 2). 
Chapter 3 reported that when new health risks of smoking are communicated, 
knowledge about this is likely to increase among smokers. Therefore, future tobacco 
health warnings may inform the public about health risks of smoking that have not 
yet been fully communicated to the public before such as pregnancy complications, 
leukemia, low bone density and hip fracture, peptic ulcer (open sores inside stomach), 
and diabetes mellitus type 2 (U.S. Department of Health and Human Services, 2014). 
Chapter 2 shows that when health warnings are not changed regularly, wear-out 
effects can occur: the health warnings have been used so much that they are no 
longer effective. For instance, the self-reported impact (Nagelhout et al., 2015) and 
noticing of the text-only tobacco health warnings (ITC Project, 2015), that were used 
before the PHWs were introduced, decreased over time in the Netherlands, with similar 
effects found elsewhere (Borland et al., 2009; Green et al., 2014; Hitchman, Driezen, 
Logel, Hammond, & Fong, 2013; White, Bariola, Faulkner, Coomber, Wakefield, 2015). 
This implies that PHWs should continue to be changed regularly. 
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Omitting brand specific logos, colours and fonts on the packet of tobacco 
products would make the PHWs more salient and would increase the effectiveness of 
health warnings (Moodie et al., 2012; Nationaal Expertisecentrum Tabaksontmoediging, 
2019). Chapter 4 showed that more salient PHWs might stimulate more smoking 
cessation among smokers. Therefore, the policy intention of the national Prevention 
Accord (van Mourik & Willemsen, 2018; Rijksoverheid, 2018) to introduce plain 
packaging in 2020 should be continued. Furthermore, plain packaging would ban 
tobacco marketing in terms of product presentation on the packet completely 
(Freeman, Chapman, & Rimmer, 2008) and make smoking (and tobacco products) 
less appealing (Moodie, Angus, Stead, & Bauld, 2013; Stead et al., 2013).  
Additionally, Dutch tobacco control should include a broad range of policies, as 
tobacco health warnings solely will not be enough to stimulate smoking cessation 
among smokers and prevent smoking uptake. Confrontation with tobacco health 
warnings are one of the least self-reported motivations to make a quit attempt (Nationaal 
Expertisecentrum Tabaksontmoediging, 2016). Methods should target the most 
important and changeable determinants of smoking cessation to motivate smokers 
to quit smoking or to prevent smoking uptake (Kok et al., 2013). According to behavior 
change models such as the Theory of Planned Behaviour (Ajzen, 1991) or the I-Change 
model (de Vries, 2017) this could be attitude, efficacy beliefs, subjective norms, intention 
to quit smoking, and making and realizing effective plans to quit smoking. Additionally, 
tobacco control policies such as tobacco price increases, smoking bans, advertising and 
promotion bans, mass media campaigns and offering evidence based smoking cessation 
support programs should make the environment conducive for quitting smoking or 
preventing smoking uptake (World Health Organization, 2017; Hoffman & Tan, 2015). 
Finally, the tobacco and e-cigarette health warnings from a possible next (third) 
TPD should be built on sufficient research. Although the current thesis revealed that 
the new health warnings evoke reactions among Dutch smokers (e.g. increases in 
knowledge levels, avoiding of health warnings, and self-reported cognitive responses), 
the health warnings could be improved by evidence-based development. Moreover, 
when scientific consensus is reached about the long-term health risks of e-cigarette 
use, a next TPD could further regulate this product by for instance classifying it as 
medication. Also, a possible next TPD could include (evidence-based) measures that 
standardize the packet (plain packaging) and the cigarette itself (dissuasive cigarettes), 
and further regulate the use of additives in tobacco products. Furthermore, unrelated 
to the TPD, ‘endgame strategies’ such as regulating nicotine levels, strong tax hikes, 
prohibiting smoking for those born after a certain year, or even completely banning 
the sale of tobacco may be needed to eventually create a tobacco-free future. 
171
General discussion
8
References
African Tobacco Control Alliance (ATCA). (2018). Sale of single sticks of cigarettes in Africa. Survey 
Report from 10 Capital Cities. Retrieved from https://atcaafrica.org/images/pdf/Atcasingle-
sticks/Report-Sale-of-Single-Sticks-in-Africa.pdf 
Agaku, I.T., Filipiddis, F.T., & Vardavas, C.I. (2015). Effectiveness of Text versus Pictorial Health 
Warning Labels and Predictors of Support for Plain Packaging of Tobacco Products within 
the European Union. European Addiction Research, 21, 47-52. doi:10.1159/000366019
Ajzen, I. The theory of planned behavior. Organizational Behavior and Human Decision Processes, 
50, 179-211. doi:10.1016/0749-5978(91)90020-T
Algemene Rekenkamer. (2016). Aanpak van laaggeletterheid. Retrieved from https://www.
lezenenschrijven.nl/uploads/editor/Rapport_Aanpak_laaggeletterdheid_incl_omslag(2).
pdf
Azagba, S., & Sharaf, M.F. (2013). The Effect of Graphic Cigarette Warning Labels on Smoking 
Behavior: Evidence from the Canadian Experience. Nicotine & Tobacco Research, 15, 708-
717. doi:10.1093/ntr/nts194
Biener, L., & Taylor, T.M. (2002). The continuing importance of emotion in tobacco control 
media campaigns: a response to Hastings and MacFadyen. Tobacco Control, 11, 75-77. 
doi:10.1136/tc.11.1.75
Borland, R. (1995). What do people’s estimates of smoking related risk mean? Psychology and 
Health, 12, 513-521. doi:10.1080/08870449708406727
Borland, R. (2018). Misinterpreting theory and ignoring evidence: fear appeals can actually 
work: a comment on Kok et al. (2018). Health Psychology Review, 12, 126-128. doi:10.108
0/17437199.2018.1445545
Borland, R., Partos, T.R., Yong, H-H., Cummings, K.M., & Hyland, A. How much unsuccessful quitting 
activity is going on among adult smokers? Data from the International Tobacco Control 
Four Country cohort survey. Addiction, 107, 673-682. doi:10.1111/j.13600443.2011.03685.x
Borland, R., Wilson, N., Fong, G.T., Hammond, D., Cummings, K.M., Yong, H-H., . . . McNeill, A. (2009). 
Impact of graphic and text warnings on cigarette packs: findings from four countries over 
five years. Tobacco Control, 18, 358-364. doi:10.1136/tc.2008.028043
Brennan, E., Durkin, S.J., Cotter, T., Harper, T., & Wakefield, M.A. (2011). Mass media campaigns 
designed to support new pictorial health warnings on cigarette packets: evidence of a 
complementary relationship. Tobacco Control, 20, 412-418. doi:10.1136/tc.2010.039321
Brewer, N.T., Hall, M.G., Lee, J.G.L., Peebles, K., Noar, S.M., & Ribisl, K.M. (2016). Testing warning 
messages on smokers’ cigarette packages: a standardised protocol. Tobacco Control, 25, 
153-159. doi:10.1136/tobaccocontrol-2014-051661
Brewer, N.T., Hall, M.G., & Noar, S.M. (2018). Pictorial cigarette pack warnings increase quitting: 
a comment on Kok et al. Health Psychology Review, 12, 129-132. doi:10.1080/17437199
.2018.1445544
Brown, A., Boudreau, C., Moodie, C., Fong, G. T., Li, G. Y., McNeill, A., . . . Hammond, D. (2012). 
Support for removal of point-of-purchase tobacco advertising and displays: findings 
from the International Tobacco Control (ITC) Canada Survey. Tobacco Control, 21, 555-559. 
doi:10.1136/tobaccocontrol-2011-050153
Brown, S.L., & Whiting, D. (2013). The ethics of distress: Toward a framework for determining the 
ethical acceptability of distressing health promotion advertising. International  Journal 
of Psychology, 49, 89-97. doi:10.1002/ijop.12002
Chapter 8
172
Brownson, R.C., Jackson-Thompson, J., Wilkerson, J.C., Davis, J.R., Owens, N.W., & Fisher jr., E.B. 
(2011). Demographic and socioeconomic differences in beliefs about the health effects 
of smoking. American Journal of Public Health, 82, 99-103. 
Chang, F-C., Chung, C-H., Yu, P-T., & Chao, K-Y. (2011). The impact of graphic cigarette warning 
labels and smoke-free law on health awareness and thoughts of quitting in Taiwan. Health 
Education Research, 26, 179-191. doi:10.1093/her/cyq073
Chang, F-C., Sung, H-Y, Zhu, S-H., & Chiou, S-T. (2014). Impact of the 2009 Taiwan Tobacco Hazards 
Prevention Act on Smoking Cessation. Addiction, 109, 140-146. doi:10.1111/add.12344
Chapman, C. (1993). Unravelling gossamer with boxing gloves: problems in explaining the 
decline in smoking. British Medical Journal, 307, 429. doi:10.1136/bmj.307.6901.429
Chapman, C., & Liberman, J. (2005). Ensuring smokers are adequately informed: reflections on 
consumer rights, manufacturer responsibilities, and policy implications. Tobacco Control, 
14¸ii8-ii13. doi:10.1136/tc.2005.012591
Costello, M.J., Logel, C., Fong, G.T., Zanna, M., & McDonald, P.W. (2012). Perceived Risk and 
Quitting Behaviors: Results From the ITC 4-Country Survey. American Journal of Health 
Behavior, 36, 681-692. doi:10.5993/AJHB.36.5.10
Cummings, K.M., Hyland, A., Giovino, G.A., Hastrup, J.L., Bauer, J.E., & Bansal, M.A. (2004). Are 
smokers adequately informed about the health risks of smoking and medicinal nicotine? 
Nicotine & Tobacco Research, 6, S333-S340. doi:10.1080/14622200412331320734
de Bruin, M., & Peters, G-Y.Y. (2013). Let’s Not Further Obscure the Debate About Fear Appeal 
Messages for Smokers. American Journal of Preventive Medicine, 44, e51. doi:10.1016/j.
amepre.2013.02.006
Devlin, E., Anderson, S., Hastings, G., & MacFadyen, L. (2005). Targeting smokers via tobacco 
product labelling: opportunities and challenges for Pan European health promotion. 
Health Promotion International, 20, 41-49. doi:10.1093/heapro/dah506
de Vries, H. (2017). An Integrated Approach for Understanding Health Behavior; The I-Change 
Model as an Example. Psychology and Behavioral Science International Journal, 2. 
doi:10.19080/PBSIJ.2017.02.555585
Dillard, A.J., McCaul, & Klein, W.M.P. (2007). Unrealistic Optimism in Smokers: Implications 
for Smoking Myth Endorsement and Self-Protective Motivation. Journal of Health 
Communication, 11, 93-102. doi:10.1080/10810730600637343
Driezen, P., Abdullah, A.S., Nargis, N., Hussain, A.K.M.G., Fong, G.T., Thompson, M.E., . . . Xu, S. 
(2016). Awareness of Tobacco-Related Health Harms among Vulnerable Populations in 
Bangladesh: Findings from the International Tobacco Control (ITC) Bangladesh Survey. 
International Journal of Environmental Research and Public Health, 13, 848. doi:10.3390/
ijerph13090848
European Union. (2015). Gecombineerde gezondheidswaarschuwingen voor roken bestemde 
tabaksproducten. Retrieved from https://ec.europa.eu/health/sites/health/files/tobacco/
docs/healthwarnings_netherlands.pdf
European Commission. (2014). Questions & Answers: New rules for tobacco products. Retrieved 
from https://europa.eu/rapid/press-release_MEMO-14-134_en.htm
Fathelraman, A.I., Li, L., Borland, R., Yong, H-H., Omar, M., Awang, R., . . . Hammond, D. (2013). 
Stronger pack warnings predict quitting more than weaker ones: finding from the ITC 
Malaysia and Thailand surveys. Tobacco Induced Diseases, 11, 20. 
Fisher, R.J. (1993). Social Desirability Bias and the Validity of Indirect Questioning. Journal of 
Consumer Research, 20, 303–315. doi:10.1086/209351
173
General discussion
8
Fong, G.T., Cummings, K.M., Borland, R., Hastings, G., Hyland, A., Giovino, G.A., Hammond, D., & 
Thompson, M.E. (2006). The conceptual framework of the International Tobacco Control 
(ITC) Policy Evaluation Project. Tobacco Control, 15, iii3-iii11. doi:10.1136/tc.2005.015438
Freeman, B., Chapman, S., & Rimmer, M. (2008). The case for the plain packaging of tobacco 
products. Addiction, 103, 580-590. doi:10.1111/j.1360-0443.2008.02145.x
GFK Bluemoon. (2011). Market Research to Determine Effective Plain Packaging of Tobacco 
Products. Retrieved from https://www.health.gov.au/sites/default/files/market-
researchto-determine-effective plain-packagingof-tobacco-products.pdf. 
Green, A.C., Kaai, S.C., Fong, G.T., Driezen, P., Quah, A.C.K., & Burhoo, P. (2014). Investigating the 
Effectiveness of Pictorial Health Warnings in Mauritius: Findings From the ITC Mauritius 
Survey. Nicotine & Tobacco Research, 9, 1240-1247. doi:10.1093/ntr/ntu062
Hammond, D., Fong, G.T., McDonald, P.W., Brown, S., & Cameron, R. (2006). Showing leads to 
doing: graphic cigarette warning labels are an effective public health policy. European 
Journal of Public Health, 16, 223-224. doi:10.1093/eurpub/ckl037
Hammond, D., Fong, G.T., McDonald, P.W., Cameron, R., & Brown, K.S. (2003). Impact of the 
graphic Canadian warning labels on adult smoking behaviour. Tobacco Control, 12¸391-
395. doi:10.1136/tc.12.4.391
Hammond, D., Fong, G.T., McNeill, A., Borland, R., & Cummings, K.M. (2006). Effectiveness of 
cigarette warning labels in informing smokers about the risks of smoking: findings from 
the International Tobacco Control (ITC) Four Country Survey. Tobacco Control, 15, iii19-
iii25. doi:10.1136/tc.2005.012294
Hasting, G., & MacFadyen, L. (2002). The limitations of fear messages. Tobacco Control, 11, 73-75. 
doi:10.1136/tc.11.1.73
Henriksen, L. (2012). Comprehensive tobacco marketing restrictions: promotion, packaging, 
price and place. Tobacco Control, 21, 147-153. doi:10.1136/tobaccocontrol-2011050416
Hitchman, S.C., Driezen, P., Logel, C., Hammond, D., & Fong, G.T. (2013). Changes in Effectiveness 
of Cigarette Health Warnings Over Time in Canada and the United States, 2002–2011. 
Nicotine & Tobacco Research, 16, 536-543. doi:10.1093/ntr/ntt196
Hoek, J., & Robertson, C. (2015). How do young adult female smokers interpret dissuasive 
cigarette sticks? Journal of Social Marketing, 5, 21-39. doi:10.1108/JSOCM-01-2014-0003
Hoek, J., Gendall, P., Eckert, C., & Louviere, J. (2016). Dissuasive cigarette sticks: the next 
step in standardised (‘plain’) packaging? Tobacco Control, 25, 699-705. doi:10.1136/
tobaccocontrol-2015-052533
Hoffman, S.J., & Tan, C. (2015). Overview of systematic reviews on the health-related effects of 
government tobacco control policies. BMC Public Health, 15, 744. doi:10.1186/s12889015-
2041-6
International Tobacco Control Netherlands Survey. (2017). International Tobacco Control 
Netherlands Wave 11. 
ITC Project. (2015). ITC Netherlands national report. Findings from the wave 1 to 8 survey (2008-
2014). Ontario, Canada: University of Waterloo.
Janz, N.K., & Becker, M.H. (1984). The health belief model: A decade later. Health Education 
Quarterly, 11, 1-47. doi:10.1177/109019818401100101
Kennedy, R.D., Spafford, M.M., Behm, I., Hammond, D., Fong, G.T., & Borland, R. (2012). Positive 
impact of Australian ‘blindness’ tobacco warning labels: findings from the ITC four 
country survey. Clinical and Experimental Optometry, 95, 590-598. doi:10.1111/j.1444-
0938.2012.00789.x
Chapter 8
174
Kok, G., Bartholomew, L.K., Parcel, G.S., Gottlieb, N.H., & Fernández, M.E. (2013). Finding theory‐ 
and evidence‐based alternatives to fear appeals: Intervention Mapping. International 
Journal of Psychology, 49, 98-107. doi:10.1002/ijop.12001
Kok, G., Peters, G-Y.Y., Kessels, L.T.E., ten Hoor, G.A., & Ruiter, R.A.C. (2018). Ignoring theory and 
misinterpreting evidence: the false belief in fear appeals. Health Psychology Review, 12, 
111-125. doi:10.1080/17437199.2017.1415767
Kok, G., & Ruiter, R.A.C. (2013). Enge plaatjes op sigarettenpakjes niet zinvol. Nederlands Tijdschrift 
voor Geneeskunde, 157, A6167. 
Kok, G., Ruiter, R.A.C., van den Broek, K., Schaalma, H.P., & de Vries, N.K. (2007a). Angst is een 
slechte raadgever. TSG, 85, 238-241. 
Kok, G., Ruiter, R.A.C., van den Broek, K., Schaalma, H.P., & de Vries, N.K. (2007b). Waarschuwings-
plaatjes op tabaksverpakking zijn niet effectief. TSG, 85, 133-135. 
Kozlowski, L.T., & Edwards, B.Q. (2005). “Not safe” is not enough: smokers have a right to know 
more than there is no safe tobacco product. Tobacco Control, 14, ii3-ii7. doi:10.1136/
tc.2004.008334
Krugman, D.M., Fox, R.J., & Fischer, P.M. (1999). Do Cigarette Warnings Warn? Understanding 
What It Will Take to Develop More Effective Warnings. Journal of Health Communication, 
4, 95-104. doi:10.1080/108107399126986
Kyriakos, C.N., Filippidis, F.T., Hitchman, S., Girvalaki, C, Tzavara, C., Demjén, T., . . . Vardavas, 
C.I. (2018). Characteristics and correlates of electronic cigarette product attributes and 
undesirable events during e-cigarette use in six countries of the EUREST PLUS ITC Europe 
Surveys. Tobacco Induced Diseases, 16, A1. doi:10.18332/tid/93545
Lal, P., Kumar, R., Ray, S., Sharma, N., Bhattarcharya, B., Mishra, D., . . . Sing, G. (2015). The Single 
Cigarette Economy in India - a Back of the Envelope Survey to Estimate its Magnitude. Asian 
Pacific Journal of Cancer Prevention, 16, 5579-5582. doi:10.7314/APJCP.2015.16.13.5579
Lund, I., & Scheffels, J. (2018). Adolescent perceptions of dissuasive sticks: a web survey among 
16–20 year olds in Norway. BMC Public Health, 18, 974. doi:10.1186/s12889018-5847-1
Madden, T.J., Hewett, K., & Roth, M.S. (2000). Managing Images in Different Cultures: A Cross 
National Study of Color Meanings and Preferences. Journal of International Marketing, 8, 
90-107. doi:10.1509/jimk.8.4.90.19795
Malouff, J. (2018). What constitutes evidence that fear appeals have positive effects on health 
behaviour? Commentary on Kok, Peters, Kessels, ten Hoor, and Ruiter (2018). Health 
Psychology Review, 12, 133-135. doi:10.1080/17437199.2018.1445541
McDermott, M.S., Li, G., McNeill, A., Hammond, D., Thrasher, J.F., O’Connor, R.J., . . . Hitchman, 
S.C. (2019). Exposure to and perceptions of health warning labels on nicotine vaping 
products: findings from the 2016 International Tobacco Control Four Country Smoking 
and Vaping Survey. Addiction. doi:10.1111/add.14550
McNeill, A., Lewis, S., Quinn, C., Mulcahy, M., Clancy, L., Hastings, G., & Edwards, R. (2011). 
Evaluation of the removal of point-of-sale tobacco displays in Ireland. Tobacco Control, 
20, 137-143. doi:10.1136/tc.2010.038141
Miller, C.L., Hill, D.J., Quester, P.G., & Hiller, J.E. (2011). The impact of Australia’s new graphic 
cigarette packet warnings on smokers’ beliefs and attitudes. Australasian Marketing 
Journal, 19¸ 181-188. doi:10.1016/j.ausmj.2011.05.004
Miller, C.L., Quester, P.G., Hill, D.J., & Hiller, J.E. (2011). Smokers’ recall of Australian graphic 
cigarette packet warnings & awareness of associated health effects, 2005-2008. BMC 
Public Health, 11, 238. doi:10.1186/1471-2458-11-238
175
General discussion
8
Monárrez-Espino, J., Liu, B., Greiner, F., Bremberg, S., & Galanti, R. (2014). Systematic Review of 
the Effect of Pictorial Warnings on Cigarette Packages in Smoking Behavior. American 
Journal of Public Health, 104, e11-e30. doi:10.2105/AJPH.2014.302129
Moodie, C., Angus, K., Stead, M., & Bauld, L. (2013). Plain Tobacco Packaging Research: An Update. 
Retrieved from https://dspace.stir.ac.uk/bitstream/1893/24418/1/Moodie_et_al_2013_
PlainPacks_updatpdf
Moodie, C., Gendall, P, Hoek, J., MacKintosh, A.M., Best, C., & Murray, S. (2017). The Response of 
Young Adult Smokers and Nonsmokers in the United Kingdom to Dissuasive Cigarettes: 
An Online Survey. Nicotine & Tobacco Research, 21, 227-233. doi:10.1093/ntr/ntx261
Moodie, C., Purves, R., McKell, J., & de Andrade, M. (2015). Novel Means of Using Cigarette 
Packaging and Cigarettes to Communicate Health Risk and Cessation Messages: A 
Qualitative Study. International Journal of Mental Health and Addiction, 13, 333-344. doi: 
10.1007/s11469-014-9530-1
Moodie, C., Stead, M., Bauld, L., McNeill, A., Angus, K., Hinds, K., Kwan, I., . . . O’Mara-Eves, A. 
(2012). Plain Tobacco Packaging: A Systematic Review. Retrieved from http://phrc.lshtm.
ac.uk/papers/PHRC_006_Final_Report.pdf
Nagelhout, G.E., Osman, A., Yong, H-H., Huang, L.L., Borland, R., & Thrasher, J.F. (2015). Was the 
media campaign that supported Australia’s new pictorial cigarette warning labels and 
plain packaging policy associated with more attention to and talking about warning 
labels? Addictive Behaviors, 49, 64-67. doi:10.1016/j.addbeh.2015.05.015
Nagelhout, G.E., Willemsen, M.C., de Vries, H., Mons, U., Hitchman, S.C., Kunst, A.E., . . .Thrasher, 
J.F. (2016). Educational differences in the impact of pictorial cigarette warning labels on 
smokers: findings from the International Tobacco Control (ITC) Europe surveys. Tobacco 
Control, 25, 325-332. doi:10.1136/tobaccocontrol-2014-051971
Nationaal Expertisecentrum Tabaksontmoediging. (2016). Factsheet roken onder volwassenen: 
kerncijfers 2016. Retrieved from https://www.trimbos.nl/docs/a264fcf9-a3e5-44c29ba6-
e73cebd5d2ae.pdf 
National Expertisecentrum Tabaksontmoediging. (2019). Factsheet Generieke tabaksverpakkingen 
(plain packaging) – update 2019. Retrieved from https://www.trimbos.nl/docs/209baee8-
0a3a-43e4-a90da4b8bbb99bd8.pdf
Niederdeppe, J., & Kemp, D. (2018). Ignoring theory and evidence: commentary on Kok et 
al. (2018). Health Psychology Review, 12, 136-139. doi:10.1080/17437199.2018.1445543
Noar, S.M., Francis, D.B., Bridges, C., Sontag, J.M., Ribisl, K.M., & Brewer, N.T. (2016a). The impact of 
strengthening cigarette pack warnings: Systematic review of longitudinal observational 
studies. Social Science & Medicine, 164, 118-129. doi:10.1016/j.socscimed.2016.06.011
Noar, S.M., Hall, M.G., Fancis, D.B., Ribisl, K.M., Pepper, J.K., & Brewer, N.T. (2016b). Pictorial 
cigarette pack warnings: a meta-analysis of experimental studies. Tobacco Control, 25¸ 
341-354. doi:10.1136/tobaccocontrol-2014-051978
Nogueira, S.O., McNeill, A., Fu, M., Kyriakos, C.N., Mons, U., Fernández, E., . . . Vardavas, C.I. (2018). 
Impact of anti-smoking advertising on health-risk knowledge and quit attempts across 6 
European countries from the EUREST-PLUS ITC Europe Survey. Tobacco Induced Diseases, 
16, A5. doi:10.18332/tid/96251
Norman, P., Connor, M., & Bell, R. (1999). The theory of planned behavior and smoking cessation. 
Health Psychology, 18, 89-94. 
Chapter 8
176
Peters, E., & Shoots-Reinhard, B. (2018). Don’t throw the baby out with the bath water: 
commentary on Kok, Peters, Kessels, ten Hoor, and Ruiter (2018). Health Psychology Review, 
12, 140-143. doi:10.1080/17437199.2018.1445542
Peters, G-Y.Y., Ruiter, R.A.C., Kessels, L.T.E., & Kok, G. (2013). Angstaanjagende voorlichting: niet 
effectief, maar desondanks wordt het nog gebruikt. Tijdschrift voor gezondheidsweten-
schappen, 91, 15-18. 
Peters, G-J.Y., Ruiter, R.A.C., & Kok, G. (2013). Threatening communication: a critical re-analysis 
and a revised meta-analytic test of fear appeal theory. Health Psychology Review, 7, S8-S31. 
doi:10.1080/17437199.2012.703527
Peters, G-J.Y., Ruiter, R.A.C., ten Hoor, G.A., Kessels, L.T.E., & Kok, G. (2018). Towards consensus 
on fear appeals: a rejoinder to the commentaries on Kok, Peters, Kessels, ten Hoor, and 
Ruiter (2018). Health Psychology Review, 12, 151-156. doi:10.1080/17437199.2018.1454846
Rijksoverheid (2018). Nationaal Preventieakkoord. Naar een gezonder Nederland. Retrieved from 
https://www.rijksoverheid.nl/documenten/convenanten/2018/11/23/nationaalpreven-
tieakkoord
Roberto, A.J., Mongeau, P.A., & Liu, Y. (2018). A (Re)defining moment for fear appeals: a comment 
on Kok et al. (2018). Health Psychology Review, 12, 144-146. doi:10.1080/17437199.201
8.1445546
Ruiter, R.A.C., & Kok, G. (2005). Saying is not (always) doing: cigarette warning labels are useless. 
European Journal of Public Health, 15, 329-330. doi:10.1093/eurpub/cki095
Ruiter, R.A.C., & Kok, G. (2006). Response to Hammond et al. Showing leads to doing, but doing 
what? The need for experimental pilot-testing. European Journal of Public Health, 16, 225. 
doi:10.1093/eurpub/ckl014
Salazar, L.F., Crosby, R.A., Noar, S.M., Walker, J.H., & Diclemente, R.J. (2013). Models Based on 
Perceived Threat and Fear Appeals. In Diclemente, R.J., Salazar, & Crosby, R.A. (Eds.), 
Health Behavior Theory for Public Health (pp. 83-104). United States of America: Jones & 
Barlett Learning. 
Sambrook Research International. (2009). A review of the science base to support the development 
of health warnings for tobacco packages. Retrieved from https://ec.europa.eu/health/sites/
health/files/tobacco/docs/warnings_report_en.pdf
Sansone, G.C., Raute, L.J., Fong, G.T., Pednekar, M.S., Quah, A.C.K., Bansal-Travers, M., . . . Sinha, 
D.N. (2012). Knowledge of Health Effects and Intentions to Quit Among Smokers in India: 
Findings From the Tobacco Control Policy (TCP) India Pilot Survey. Internation Journal of 
Environmental Research and Public Health, 9, 564-578. doi:10.3390/ijerph9020564
Schneider, S., Gadinger, M., & Fischer, A. (2012). Does the effect go up in smoke? A randomized 
controlled trial of pictorial warnings on cigarette packaging. Patient Education and 
Counseling, 86, 77-83. doi:10.1016/j.pec.2011.03.005
Siahpush, M., McNeill, A., Hammond, D., & Fong, G.T. (2006). Socioeconomic and country 
variations in knowledge of health risks of tobacco smoking and toxic constituents of 
smoke: results from the 2002 International Tobacco Control (ITC) Four Country Survey. 
Tobacco Control, 15, iii65-iii70. doi:10.1136/tc.2005.013276
Silpasuwan, P., Ngoenwiwatkul, Y., Viwatwongkasem, C., Satitvipawee, P., Sirichotiratana, N., & 
Sujirarat, D. (2008). Potential Effectiveness of Health Warning Labels among Employees 
in Thailand. Journal of the Medical Association Thailand, 91, 551-558. 
Silverman, D. (2016). Qualitative Research. United States of America: SAGE Publications. 
177
General discussion
8
Stead, M., Moodie, C., Angus, K., Bauld, L., McNeill, A., Thomas, J., . . . Bryce, S.L. (2013). Consumer 
Response to Plain/Standardised Tobacco Packaging Consistent with Framework 
Convention on Tobacco Control Guidelines? A Systematic Review of Quantitative Studies. 
PLoS ONE, 8¸e75919. doi:10.1371/journal.pone.0075919
Strahan, E.J., White., K., Fong, G.T., Fabrigar, L.R., Zanna, M.P., & Cameron, R. (2002). Enhancing 
the effectiveness of tobacco package warning labels: a social psychological perspective. 
Tobacco Control, 11, 183-190. doi:10.1136/tc.11.3.18
Taylor, C., Clifford, A., & Franklin, A. (2013). Color preferences are not universal. Journal of 
Experimental Psychology: General, 142, 1015-1027. doi:10.1037/a0030273.
Thrasher, J.F., Hammond, D., Fong, G.T., & Arillo-Santillán, E. (2007). Smokers’ reactions to cigarette 
package warnings with graphic imagery and with only text: A comparison between 
Mexico and Canada. Salud pública de México, 49, 233.240. 
Thrasher, J.F., Pérez-Hernández, R., Arillo-Santillán, E., & Barrientos-Gutiérrez, I. (2012). Towards 
informed tobacco consumption in Mexico: Effect of pictorial warning labels in smokers. 
Salud pública de México, 54, 242-253. 
TNS opinion & Social. (2012). Special Eurobarometer 385. Attitudes of Europeans towards tobacco. 
Retrieved from https://ec.europa.eu/commfrontoffice/publicopinion/index.cfm/Survey/
getSurveyDetail/instruments/SPECIAL/surveyKy/1060
Trofor, A.C., Papadakis, S., Lotrean, L.M., Radu-Loghin, C., Eremia, M., & Mihaltan, F. (2018). 
Knowledge of the health risks of smoking and impact of cigarette warning labels among 
tobacco users in six European countries: Findings from the EUREST-PLUS ITC Europe 
Surveys. Tobacco Induced Diseases, 16, A10. doi:10.18332/tid/99542
Unesco Institute for Statistics. (2017). Literacy Rates Continue to Rise from One Generation to the 
Next. Retrieved from https://unesdoc.unesco.org/ark:/48223/pf0000258942
U.S. Department of Health and Human Services. (2014). The Health Consequences of Smoking—50 
Years of Progress. Retrieved from http://citeseerx.ist.psu.edu/viewdoc/download;jsessio
nid=6471BC3500A255295CE351B323158D?doi=10.1.1.653.9865&rep=rep1&type=pdf
van der Kemp, S., & Bekker, B. (2007). Wat is effectief? TSG, 85, 236-238. 
van Mourik, D-J.A., & Willemsen, M.C. (2018). Netherlands: National Prevention Accord to Improve 
Health and Reduce Smoking. Tobacco Control, 28, 123-126. 
Wardle, H., Pickup, D., Lee, L., Hall, J., Pickering, K., Grieg, K., . . . MacKintosh, A-M. (2010). Evaluating 
the impact of Picture Health Warnings on Cigarette Packets. Retrieved from http://phrc.
lshtm.ac.uk/papers/PHRC_A6-08_Final_Report.pdf
Weinstein, N.D., Marcus, S.E., & Moser, R.P. (2005). Smokers’ unrealistic optimism about their risk. 
Tobacco Control, 14, 55-59. doi:10.1136/tc.2004.008375
Wherry, A.E., McCray, C.A., Adedeji-Fajobi, T.I., Sibiya, X., Ucko, P., Lebina, L., . . . Martinson, 
N.A. (2014). A comparative assessment of the price, brands and pack characteristics of 
illicitly traded cigarettes in five cities and towns in South Africa. BMJ Open, 4, e004562. 
doi:10.1136/bmjopen-2013-004562
White, B.X., & Albarracín, D. (2018). Investigating belief falsehood. Fear appeals do change 
behaviour inexperimental laboratory studies. A commentary on Kok et al. (2018). Health 
Psychology Review, 12, 147-150. doi:10.1080/17437199.2018.1448292
White, V., Bariola, E., Faulkner, A., Coomber, K., & Wakefield, M. (2015). Graphic Health Warnings 
on Cigarette Packs: How Long Before the Effects on Adolescents Wear Out? Nicotine & 
Tobacco Research, 17, 776-783. doi:10.1093/ntr/ntu184
Chapter 8
178
White, V., Webster, B., & Wakefield, M. (2008). Do graphic health warning labels have an impact 
on adolescents’ smoking‐related beliefs and behaviours? Addiction, 103, 1562-1571. doi: 
10.1111/j.1360-0443.2008.02294.x
World Health Organization. (2017). WHO report on the global tobacco epidemic, 2017. Monitoring 
tobacco use and prevention policies. Retrieved from https://apps.who.int/iris/bitstream/
handle/10665/255874/9789241512824eng.pdf;jsessionid=2EDE7757D981BBC6485F0
951BC6C2482?sequence=1
Yang, J., Hammond, D., Driezen, P., Fong, G.T., & Jiang, Y. (2010). Health knowledge and perception 
of risks among Chinese smokers and non-smokers: findings from the Wave 1 ITC China 
Survey. Tobacco Control, 19, i18-i23. doi:10.1136/tc.2009.029710
Yong, H-H., Borland, R., Thrasher, J.F., Thompson, M.E., Nagelhout, G.E., Fong, G.T., . . . Cummings, 
K.M. Mediational Pathways of the Impact of Cigarette Warning Labels on Quit Attempts. 
Health Psychology, 33, 1410-1420. doi:10.1037/hea0000056
Yong, H-H., Fong, G.T., Driezen, P., Borland, R., Quah, A.C.K., Sirirassamee, B., . . . Omar, M. (2013). 
Adult Smokers’ Reactions to Pictorial Health Warning Labels on Cigarette Packs in Thailand 
and Moderating Effects of Type of Cigarette Smoked: Findings From the International 
Tobacco Control Southeast Asia Survey. Nicotine & Tobacco Research, 15, 1339-1347. 
doi:10.1093/ntr/nts241
Zeeman, G., Willemsen, M.C., & van Gennip, E.M.S.J. (2007). Foto’s op pakjes passen in overheids-
beleid om tabaksgebruik te denormaliseren. TSG, 85, 234-236.
Zethof, D., Nagelhout, G.E., de Rooij, M., Driezen, P., Fong, G.T., van den Putte, B., . . . Willemsen, 
M.C. (2016). Attrition analysed in five waves of a longitudinal yearly survey of smokers: 
findings from the ITC Netherlands survey. The European Journal of Public Health, ckw037. 
doi:10.1093/eurpub/ckw037 
179
General discussion
8

Valorization addendum
Valorization addendum
182
This chapter aims to discuss the societal impact and relevance of this thesis. The 
following aspects of this thesis will be discussed: 1) the societal relevance, 2) target 
groups for which the results are of interest, 3) activities and products resulting from 
it, 4) its innovativeness, and 5) a planning of this valorization. 
Relevance
Tobacco smoking is one of the most preventable causes of death (Forouzanfar et al., 
2017) with yearly 5,000,000 deaths among smokers (Reitsma et al., 2017) and 600,000 
deaths among non-smokers (World Health Organisation, 2019). Nonetheless, in the 
Netherlands 22% of adults report to smoke (CBS Statline, 2019). Tobacco control 
policies aim to reduce smoking prevalence and the associated burdens of smoking 
(Gravely et al., 2017). In 2016, pictorial health warnings (PHWs) on the packet of tobacco 
products (European Union, 2015) were introduced in the Netherlands as part of the 
European Unions’ new Tobacco Products Directive (TPD) (European Union, 2014). 
Evaluating the impact of this policy on Dutch smokers is important because it may lead 
to recommendations about the future use of tobacco health warnings (Reitsma et al., 
2017; Goodchild et al., 2016; U.S. Department of Health and Human Services, 2014), 
and tobacco control policy at the national level. For the same reason it is important 
to evaluate the introduction of textual health warnings (THWs) on and a leaflet in 
the packet of e-cigarette products (European Union, 2014). Although examining 
the impact of existing tobacco control policies is important to strengthen national 
tobacco control policy, there is also continued interest in innovative tobacco control 
policies (McDaniel, Smith, & Malone, 2016; Warner, 2013). A new topic of investigation 
are dissuasive cigarettes; cigarettes featuring an unpleasant colour and sometimes 
displaying a THW (Hoek, Gendall, Eckert, & Louviere, 2016). It is important to have 
sufficient scientific substantiation before introducing dissuasive cigarettes. Recent 
parliamentary questions about dissuasive cigarettes and plain packaging illustrate 
the relevance of this thesis for the Dutch context (Overheid.nl, 2019).
Target groups
The results of this thesis are of interest to a variety of target groups. First, the results 
can be used by Dutch policy makers who are responsible for health promotion. 
Results provide insight in the impact and working mechanisms of PHWs and therewith 
provide input for future national level tobacco control policy. For instance, although 
introducing PHWs improved Dutch smokers’ knowledge about the health risks of 
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smoking, they still have less knowledge when compared to smokers from other 
high-income countries (Trofor et al., 2018). Based on these findings, policy makers can 
decide to better inform Dutch smokers about the health risks of smoking. Also, policy 
makers responsible for tobacco control at the European level could use the results of 
this thesis as an input to develop future tobacco- and e-cigarette health warnings. 
For instance, e-cigarette health warnings were barely noticed by e-cigarette users, 
thus it should be investigated how to improve their noticeability.   
Second, the information provided in this thesis is relevant for Dutch organizations 
such as the Trimbos Institute, the Dutch Alliance for a Smokefree Society (Aliantie 
Nederland Rookvrij) and health organizations such as the Dutch Cancer Society (KWF 
Kankerbestrijding) the Lung foundation Netherlands (Longfonds), and the Netherlands 
Heart Foundation (Hartstichting) as they are active in Dutch tobacco control. These 
organizations benefit from reliable scientific research. They could use the results of 
this thesis by developing campaigns or lobbying to national-level policy makers. For 
instance, based on the findings of this thesis they could design campaigns to further 
inform smokers about the health risks of (secondhand) smoke or could lobby to policy 
makers at the department of Public health, Welfare, and Sports.  
Third, the results of this thesis are relevant for the general population. They 
could benefit if the results of this thesis would contribute to a decreased smoking 
prevalence. A societal cost-benefit analysis showed that the Netherlands would 
financially benefit from a reduced smoking prevalence (de Kinderen, Wijnen, Evers, 
Hiligsmann, & Paulus, 2016). Especially relevant for non-smokers is that the results 
regarding dissuasive cigarettes can be used to make cigarettes unattractive, possibly 
preventing adolescents from smoking uptake. Attention for smoking prevention 
remains important as early smoking uptake is associated with stronger nicotine 
addiction in later life (Khuder, Dayal, & Mutgi, 1999), increased chances of lifetime 
smoking (Breslau & Peterson, 1996; Klein, Sterk, & Elifson, 2013), and mortality (Gellert, 
Schöttker, & Brenner 2012; Nash, Liao, Harris, & Freedman, 2017). In addition, smokers 
could benefit from the results from this thesis as results provide input for tobacco 
control policy at the national level which may help them to quit smoking or to be 
better informed about the health risks of smoking. For instance, based on the thesis’ 
implications, the packet of tobacco products may be improved to stimulate smokers 
to quit smoking.    
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Activities and products
The results of this thesis were presented at three separate occasions of the conference 
of the Dutch Network of Tobacco Researchers (NNvT) (NNvT, 2017; NNvT, 2018; 
NNvT, 2019) and at the European Conference on Tobacco or Health (ECToH) (ECToH, 
2017). Additionally, results of this thesis were mentioned in a keynote lecture at the 
conference of the Society for Research on Nicotine and Tobacco in 2019. 
This thesis results from collaborations between researchers from Maastricht 
University, the University of Amsterdam, and a number of international universities 
that collaborate within the ITC project, particularly the University of Waterloo, the 
University of Stirling, Columbia’s (US) Arnold School of Public Health, and the Medical 
University of South Carolina.  
Several chapters of the thesis have been published in international peer-
reviewed scientific journals such as the International Journal of Environmental 
Research and Public health and BMC Public Health. In addition, the public policy 
research consultancy company ICF will evaluate the second TPD for the European 
Commission in 2020. The results of the current thesis will provide input for this 
evaluation.
Innovativeness of the findings
This thesis includes several innovative studies. The impact of PHWs has been 
extensively researched at the international level (e.g. Hammond, 2011; Noar et al., 
2016a; Noar et al., 2016b; Peters, Ruiter, & Kok, 2013). To the best of our knowledge, 
the current thesis is the first to examine the impact of the European PHWs (European 
Union, 2015), that differ from the previously evaluated PHWs (Canadian Cancer Society, 
2018). It was also the first to examine whether e-cigarette users’ perceptions regarding 
the level of the addictiveness and toxicity of e-cigarettes differed after introducing the 
e-cigarette health warnings. Studies regarding the impact of introducing PHWs on 
risk perceptions remain scarce (Noar et al., 2016a; Noar et al., 2016b) and the current 
thesis contributed to filling this gap.
Another innovative aspect of this thesis is that it includes a first study to examine 
perceptions of dissuasive cigarettes among Dutch respondents, and among non-
smoking adolescents. Furthermore, it was the first study to use an experimental 
research design to evaluate dissuasive cigarettes, which provided strong internal-
valid evidence.  
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Planning 
Funding has been secured to continue the ITC Netherlands Project in the future, 
using a new cohort of smokers as of 2020. This project will focus particularly on the 
impact of tobacco taxation on smoking in the Dutch context. Furthermore, the study 
will be used to evaluate the introduction of new tobacco control measures in the 
Netherlands in 2020 and beyond. In addition, Maastricht University will distribute 
the results of this thesis through a press-release. If picked up by the media, policy 
makers may learn about this.
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The four aims of this thesis were related to tobacco marketing restrictions. First, the 
thesis aimed to examine if and how the change in 2016, due to European legislation, 
from textual health warnings (THWs) to pictorial health warnings (PHWs) on the 
packet of tobacco products affected Dutch smokers. Second, it was examined to what 
extent the – 2016 – e-cigarette health warnings were noticed by Dutch e-cigarette 
users, and whether this may have influenced perceptions regarding addictiveness 
and toxicity. Third, we examined the level of support among smokers for a point of 
sale display ban, which will be introduced in 2020 in the Netherlands, and to identify 
predictors of this support. To achieve the first three aims of the thesis, longitudinal 
data of approximately 1,700 smokers and ex-smokers from the International Tobacco 
Control (ITC) Netherlands Survey were used. The fourth aim was to investigate which 
colour and text warning on a cigarette would be most dissuasive, and to determine 
whether those exposed to a dissuasive cigarette were more likely to perceive such 
cigarettes more unfavourably compared to those exposed to a regular cigarette. 
To achieve the fourth aim, we used data from 560 Dutch non-smoking adolescents 
(aged 12 – 17 years). 
1. European Unions’ tobacco pictorial health warnings
After introducing PHWs in 2016, information about the health risks of smoking or 
information that encourages quitting was reported to be noticed more often among 
Dutch smokers (chapter 2). This was also the case for noticing tobacco health warnings 
(chapter 3). Introducing PHWs may have enhanced Dutch smokers’ knowledge about 
the health risks of smoking, although still not all smokers recognized the major 
health risks of smoking (chapters 2 and 3). Introducing PHWs appeared to not affect 
smokers’ beliefs regarding the severity of and susceptibility to lung problems due 
to smoking (chapter 2). However, it was associated with more avoidance of tobacco 
health warnings (e.g. by covering them up, keeping them out of sight, or using a 
cigarette case) (chapters 3 and 4), and self-reported cognitive responses to tobacco 
health warnings such as thinking about the health risks of smoking (chapter 3). After 
introducing PHWs, Dutch smokers did not report differently on whether tobacco health 
warnings stopped them from having a cigarette when they were about to smoke one 
(forgoing). However, a contradictory and positive association was found between PHW 
salience and forgoing in chapter 4. Introducing PHWs did not seem to affect smoker’s 
self-efficacy expectations regarding their ability to quit smoking (chapters 3 and 4). 
Also, Dutch smokers appeared to show no changes over time in attitude towards 
smoking (chapter 3), although PHW salience was positively associated with a positive 
attitude towards quitting (chapter 4). Dutch smokers’ intention to quit smoking did not 
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change directly after introducing PHWs (chapter 3). In chapter 4, structural equation 
modelling was applied and revealed that PHWs affected quit attempts and smoking 
cessation at follow-up via their ability to increase health worries and induce a more 
positive attitude towards quitting. Both were associated with quit intention, a strong 
predictor of quit attempts. Furthermore, PHW salience was positively associated with 
stronger perceived social norms; a direct predictor of quit attempts.  
2. Evaluating new European Union’s e-cigarette health warnings
Chapter 5 showed that only a minority of Dutch e-cigarette users noticed the – 2016 
– e-cigarette health warnings (In 2017: text warning: 26%; leaflet: 31%). By the use of 
generalised estimation equations, we found that e-cigarette users showed greater 
increases in scores regarding the perception of e-cigarettes addictiveness and toxicity 
compared to tobacco-only smokers, who served as a control group. 
3. Support for a point of sale display ban
Dutch smokers’ support for a point of sale cigarette display ban, that will be introduced 
in 2020 in the Netherlands, increased from 29% in 2010 to 43% in 2015 (chapter 6). 
Smokers more likely to be supportive had more knowledge about the health risks of 
smoking, believed smoking-related health risks to be severe, showed a more positive 
attitude towards quitting smoking, reported stronger social norms to quit smoking, 
had more positive self-efficacy expectations regarding their ability to quit smoking, 
and a stronger quit intention. 
4. Dissuasive cigarettes
The results from chapter 7 showed that a cigarette featuring the health warning 
‘cancer, heart disease, stroke’, and a drab dark brown cigarette were perceived as most 
dissuasive by Dutch non-smoking adolescents. The experimental study showed that 
the dissuasive cigarettes were not perceived as more dissuasive compared to the 
regular cigarette. 
Implications for future research
Future research should focus on structured development of tobacco and e-cigarette 
health warnings. This can be done by randomizing respondents in control and 
intervention groups, and placing stickers with health warnings on smoker’s cigarette 
packets. Also, studies among larger and more diverse samples are recommended to 
build a broader scientific fundament for introducing dissuasive cigarettes. 
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Implications for tobacco control
Several implications arise from the studies in this thesis. Mass media campaigns 
should be introduced that inform Dutch smokers about the health risks of smoking. 
Such educational campaigns may also increase support levels among smokers for 
tobacco control policies such as a point of sale display ban. When informing smokers, 
special attention should also be given to older and lower educated smokers because 
they tend to be less knowledgeable. The policy intention of the national Prevention 
Accord to introduce plain packaging (by omitting brand-specific logos, colours and 
fonts) in 2020 should be continued because this thesis showed that more salient 
PHWs might stimulate more smoking cessation among smokers. Furthermore, plain 
packaging would ban tobacco marketing in terms of product presentation on the 
packet completely, and make smoking (and tobacco products) less appealing. Finally, 
Dutch tobacco control should include a broad range of policies, as tobacco health 
warnings solely will not be enough to stimulate smoking cessation among smokers 
and prevent smoking uptake.
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In dit proefschrift stonden vier doelstellingen op het gebied van tabaksmarketing 
centraal. De eerste doelstelling was gericht op het evalueren van de invoering van 
nieuwe gezondheidswaarschuwingen op de verpakking van tabaksproducten (1). 
Deze gezondheidswaarschuwingen omvatten momenteel afbeeldingen gecombi-
neerd met tekstuele waarschuwingen. We waren geïnteresseerd in het effect van deze 
gezondheidswaarschuwingen op Nederlandse rokers. De tweede doelstelling was 
gericht op het evalueren van nieuwe gezondheidswaarschuwingen op e-sigaretpro-
ducten (2). In 2016 werden de waarschuwingen van de eerste twee doelstellingen in 
Nederland ingevoerd. Dit was in navolging van de nieuwe tabaksproductenrichtlijn 
van de Europese Unie. De derde doelstelling richtte zich op het onderzoeken van de 
mate van draagvlak onder Nederlandse rokers voor het invoeren van een uitstalverbod 
van tabaksproducten in winkels (3). Tevens onderzochten we welke determinanten 
bepalend zijn voor dit draagvlak. Om de eerste drie doelstellingen van dit proefschrift 
te bereiken, werden data van ongeveer 1.700 rokers en ex-rokers geanalyseerd. Jaar-
lijks vulden zij een vragenlijst in van het International Tobacco Control Nederland 
onderzoek. De vierde doelstelling richtte zich allereerst op het testen van welke kleur 
en tekstuele gezondheidswaarschuwing op een sigaret het meest onaantrekkelijk, 
meest schadelijk ogend en het minst interessant om te roken (oftewel ‘afstotend’) werd 
bevonden (4). Dit werd onderzocht onder Nederlandse niet-rokende adolescenten van 
12 tot 18 jaar oud. Daarnaast exploreerden we middels een experimenteel onderzoek 
of adolescenten die werden blootgesteld aan een sigaret met de meest afstotende 
gezondheidswaarschuwing, kleur, of combinatie van de twee, deze sigaret als meer 
afstotend beoordeelden in vergelijking met adolescenten die werden blootgesteld 
aan de huidige (witte) sigaret (4). Om de vierde doelstelling te bereiken gebruikten 
we data van 560 adolescenten.  
1. Afbeeldingen op de verpakking van tabaksproducten 
Na de invoering van de nieuwe gezondheidswaarschuwingen op de verpakking van 
tabaksproducten merkten Nederlandse rokers vaker informatie op over de gezond-
heidsrisico’s gerelateerd aan roken of informatie over stoppen met roken (hoofdstuk 
2). Daarnaast werden waarschuwingen op de verpakking van tabaksproducten vaker 
opgemerkt (hoofdstuk 3). De invoering van de waarschuwingen leek geassocieerd 
met een verbeterde kennis onder rokers in Nederland over de gezondheidsrisico’s 
gerelateerd aan roken. Echter, na de invoering van de waarschuwingen zijn er nog 
steeds kennishiaten onder rokers in Nederland, met name onder rokers met een lage 
sociaaleconomische status (hoofdstuk 2 en 3). Percepties van rokers ten aanzien van 
de ernst van en de kans op longproblemen als gevolg van roken leken niet te worden 
197
Nederlandse samenvatting
beïnvloed door de invoering van de waarschuwingen (hoofdstuk 2). De invoering van 
de nieuwe waarschuwingen ging wel gepaard met het meer vermijden van waar-
schuwingen (bijvoorbeeld door de verpakking van het tabaksproduct te verbergen 
in een hoesje) (hoofdstuk 3 en 4) en een stijging in zelf-gerapporteerde cognitieve 
reacties op waarschuwingen zoals het nadenken over de gezondheidsrisico’s gere-
lateerd aan roken (hoofdstuk 3). Na de invoering van de nieuwe waarschuwingen 
rapporteerden Nederlandse rokers niet vaker dat waarschuwingen op de verpakking 
van tabaksproducten hen ervan weerhield om een sigaret te roken. De invoering van 
waarschuwingen leek geen effect te hebben op het vertrouwen van rokers in hun 
vaardigheid om te stoppen met roken (hoofdstuk 3 en 4). Bovendien vertoonden 
Nederlandse rokers na de invoering van de waarschuwingen geen veranderingen 
in hun houding ten aanzien van roken (hoofdstuk 3), hoewel het opmerken van de 
waarschuwingen wel positief geassocieerd was met een positieve houding ten aan-
zien van stoppen met roken (hoofdstuk 4). Verder zagen we direct na de invoering van 
de waarschuwingen geen verandering in de intentie van Nederlandse rokers om te 
stoppen met roken (hoofdstuk 3). Hoofdstuk 4 toonde aan dat het opmerken van de 
waarschuwingen rokers zou kunnen stimuleren om een stoppoging te ondernemen. 
Dit proces verliep via een toename in de zorgen over de gezondheid en het krijgen 
van een positievere houding ten aanzien van stoppen met roken. Deze twee aspecten 
waren namelijk positief geassocieerd met de intentie om te stoppen met roken; een 
sterke voorspeller van het ondernemen van een stoppoging. Tevens was het opmer-
ken van de waarschuwingen positief geassocieerd met sterkere sociale normen; een 
directe voorspeller van het ondernemen van een stoppoging.
2. Waarschuwingen op de verpakking van e-sigaretproducten
Hoofdstuk 5 liet zien dat Nederlandse e-sigaretgebruikers de gezondheidswaarschu-
wingen omtrent e-sigaretproducten nauwelijks hebben opgemerkt: 26% rapporteerde 
de waarschuwing op de verpakking van e-sigaretproducten te hebben gezien en 
31% merkte de brochure in deze verpakking op. Na de invoering van de waarschu-
wingen werden e-sigaretten als giftiger en verslavender ervaren door Nederlandse 
e-sigaretgebruikers. 
3. Draagvlak voor een uitstalverbod van tabaksproducten
Het draagvlak onder Nederlandse rokers voor een uitstalverbod van tabaksproducten 
in winkels nam toe van 29% in 2010 tot 43% in 2015 (hoofdstuk 6). Rokers die draag-
vlak rapporteerden hadden een positievere houding ten aanzien van, sterkere sociale 
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normen omtrent en meer vertrouwen in hun vaardigheid om te stoppen met roken 
in vergelijking met rokers die geen draagvlak rapporteerden. Rokers die draagvlak 
rapporteerden hadden ook een sterkere intentie om te stoppen met roken, meer 
kennis over de gezondheidsrisico’s gerelateerd aan roken en geloofden dat aan roken 
gerelateerde ’gezondheidsrisico’s ernstiger zijn in vergelijking met rokers die geen 
draagvlak rapporteerden. 
4. Afstotende sigaretten
De resultaten van hoofdstuk 7 toonden aan dat in vergelijking met andere sigaretten 
met een kleur of een gezondheidswaarschuwingen, een sigaret met de tekst ‘kanker, 
hartaandoeningen, beroerte’ en een donkerbruin gekleurde sigaret door Nederlandse 
niet-rokende adolescenten als het meest afstotend werden beoordeeld. Het experi-
mentele gedeelte van dit hoofdstuk toonde echter aan dat een sigaret met deze tekst, 
kleur of combinatie van de twee niet als meer afstotend werd ervaren in vergelijking 
met de huidige (witte) sigaret. 
Implicaties voor toekomstig onderzoek
Onderzoekers moeten in de toekomst op een gestructureerde wijze gezondheids-
waarschuwingen op de verpakking van tabak en e-sigaretproducten ontwikkelen. 
De waarschuwingen zouden geëvalueerd moeten worden door respondenten in 
controle- en interventiegroepen te randomiseren en door stickers met waarschuwin-
gen op verpakkingen te plakken. Deze onderzoeksopzet geeft de meest betrouwbare 
resultaten. Evenzeer is het aan te raden om studies onder grotere en meer diverse 
onderzoeksgroepen uit te voeren om zo een breder wetenschappelijk fundament te 
bouwen voor het introduceren van afstotende sigaretten.
Implicaties voor tabaksbeleid
Verschillende implicaties vloeien voort uit de studies binnen dit proefschrift. Ten eerste 
moeten er mediacampagnes worden geïntroduceerd om rokers in Nederland verder te 
informeren over de gezondheidsrisico’s gerelateerd aan roken. Het is hierbij belangrijk 
om extra aandacht te besteden aan oudere en lager opgeleide rokers omdat deze 
minder goed geïnformeerd zijn. Voorlichtingscampagnes kunnen ook het draagvlak 
onder rokers voor tabaksbeleid verhogen. Gestandaardiseerde verpakkingen (zonder 
merk-specifieke logo’s, kleuren en lettertypen) moeten geïntroduceerd worden omdat 
door deze verpakkingen de waarschuwingen meer opvallen. Uit dit proefschrift is 
naar voren gekomen dat meer opvallende waarschuwingen stoppen met roken zou 
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kunnen stimuleren. Bovendien zou met de invoering van gestandaardiseerde verpak-
kingen geen sprake meer zijn van tabaksmarketing. Ten slotte is het belangrijk dat 
het Nederlandse tabaksbeleid een breed scala aan beleidsmaatregelen omvat. Alleen 
waarschuwingen op de verpakking van tabaksproducten zullen niet voldoende zijn 
om stoppen met roken te stimuleren en beginnen met roken te voorkomen.
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In dit hoofdstuk wil ik mijn dank uitspreken aan de mensen die een bijdrage hebben 
geleverd aan de totstandkoming van dit proefschrift. 
Allereerst een speciaal woord van dank aan mijn promotieteam. Bedankt voor de 
geboden kans om dit promotietraject te mogen doorlopen en voor jullie begeleiding 
tijdens dit traject. 
Hein, bedankt voor je begeleiding als promotor. Jouw theoretisch inzicht heb ik 
als zeer leerzaam ervaren. Tijdens onze overleggen stelde je mij regelmatig op de 
proef, hield je mij gefocust en werd duidelijk wat er wordt verwacht van een goede 
onderzoeker. Bovendien werd ik door jou gestimuleerd om uit mijn comfortzone te 
stappen en was je altijd behulpzaam en geïnteresseerd. Bedankt!
Marc, bedankt voor je begeleiding als promotor. Jouw kennis van tabaksontmoediging 
heb ik als zeer waardevol ervaren gedurende mijn promotietraject. Eveneens heb je mij 
goed op weg geholpen met het verduidelijken van de implicaties van onze verschil-
lende studies. Daarnaast heeft je feedback bijgedragen aan het geven van verdieping 
aan mijn artikelen. Kortom, je kritische blik en kennis van tabaksontmoediging is van 
groot belang geweest, waarvoor dank! 
Gera, dankjewel voor jouw begeleiding als copromotor. Mijn onderzoeksvaardigheden 
hebben zich mede kunnen ontwikkelen doordat jij mij autonomie over mijn promo-
tietraject hebt gegeven. Tegelijkertijd heb ik veel mogen leren van jouw kennis over 
wetenschap en tabaksontmoediging. Je wist de door mij aangeleverde documenten 
altijd binnen afzienbare tijd van feedback te voorzien. Mede daardoor is mijn proefschrift 
binnen de gestelde termijn goedgekeurd. Ik waardeer het ook dat je mij stimuleerde tot 
het bezoeken van congressen en cursussen en dat je meedacht over mijn toekomst na 
dit promotietraject. Kortom, je bent een belangrijke factor geweest in mijn ontwikke-
ling als onderzoeker en de succesvolle afronding van mijn promotietraject. Dankjewel! 
Vervolgens wil ik graag een woord van dank uitspreken aan de coauteurs die hebben 
bijgedragen aan de verschillende artikelen binnen dit proefschrift. Bas, als coauteur 
van elk artikel ben ik jou veel dank verschuldigd. Jouw feedback heeft de kwaliteit 
van dit proefschrift naar een hoger niveau getild, waarvoor dank! Math, ook jou wil 
ik danken voor onze samenwerking. Ik waardeer het geduld waarmee je mij hebt 
begeleid om statistische vraagstukken te verduidelijken. Je nam uitgebreid de tijd 
om zelf analyses te draaien, feedback te geven op onze artikels en om te overleggen. 
Hartelijk dank daarvoor! Ten slotte een woord van dank aan Karin voor de prettige 
manier waarop je mij hebt geïntroduceerd met het ITC-project. 
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Also, I had the privilege of working with several renowned international researchers. 
Michael, Ron, Geoffrey, Crawford, and Jim; thank you for your time and efforts! 
Daarnaast wil ik graag eenieder bedanken die heeft meegewerkt aan de dataverzame-
ling noodzakelijk om dit proefschrift te realiseren. Dank aan de mensen van Kantar 
Public die betrokken waren bij de ITC Netherlands Survey. Met name een woord van 
dank aan Anneloes, Sabine en Evianne voor de prettige samenwerking en deskun-
dige hulp. Graag wil ik ook de mensen van Flycatcher bedanken voor hun hulp bij de 
dataverzameling voor hoofdstuk 7, met name Lieke. Jeroen en Sander van Goal043, 
bedankt voor het ontwerp van de sigaretten uit hoofdstuk 7.   
I am also grateful for the help of the ITC Canada team. Especially I would like to thank 
Tom, Anne, and Geoffrey for their help in all stages of conducting the ITC Netherlands 
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Natuurlijk ook een woord van dank aan mijn (ex-)collega’s van de vakgroep Gezond-
heidsbevordering. In het bijzonder wil ik Marion, mijn kamergenote, bedanken voor 
haar positieve instelling en het bieden van een luisterend oor. Mede wil ik Anton, 
Francine, Jessica, Kathelijne, Liesbeth Mercken en Liesbeth van Osch bedanken 
voor hun begeleiding bij het uitvoeren van mijn onderwijstaken. Patricia, Kim, Daisy 
en Denise van het secretariaat,  bedankt voor jullie hulp rondom mijn promotietraject. 
Leon, met mijn ICT-problemen kon ik altijd bij jou terecht. Ogenschijnlijk onoverkome-
lijke problemen wist je binnen no-time op te lossen. Je behulpzaamheid ging verder 
dan het oplossen van ICT-problemen; zo heb je zelfs een keer tijdens een lunchpauze 
mijn fietsband geplakt. Daarnaast wil ik alle collega’s bedanken voor de gezelligheid 
gedurende de TMO-socials, wandelingen, vrijdagmiddagborrels, vakgroepsuitjes, 
PhD-lunches en praatjes bij de koffieautomaat. 
Tevens wil ik de beoordelingscommissie van mijn proefschrift bedanken. Stef Kremers, 
Onno van Schayck, Rik Crutzen, Ien van de Goor en Reinskje Talhout, bedankt 
voor jullie inzet tijdens het beoordelingsproces. Tevens een woord van dank aan de 
corona; dank voor jullie deelname.   
Mijn paranimfen: Jochem en René. Ik waardeer onze vriendschap en hoop dat we 
elkaar nog regelmatig zullen blijven zien in Maastricht, Eindhoven en Wageningen. 
Bedankt dat jullie mij willen ondersteunen als paranimf!  
Er is nog een aantal personen in mijn privé-omgeving die ik graag wil benoemen. 
Hun morele steun is onmisbaar geweest. 
Dankwoord
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Lieve pap en mam, jullie hebben mij altijd gesteund. Ik denk met name aan het 
moment dat ik na geruime tijd besloot om te stoppen met een HBO-opleiding. Mede 
dankzij jullie sta ik waar ik nu sta. Bedankt dat jullie er altijd voor mij zijn! Hetzelfde 
geldt voor mijn zussen en broer: Marije, Bart en Lobke, bedankt voor jullie steun! 
Dan rest er nog één persoon die ik in het bijzonder wil bedanken. Lieve Kelly, we heb-
ben totdat jij onlangs zelf promoveerde gelijktijdig een promotietraject doorlopen 
waardoor je waardevol advies hebt kunnen geven op basis van jouw eigen ervaringen. 
Tevens heb je regelmatig de moeite genomen om feedback te geven op verschil-
lende onderdelen van mijn proefschrift. Je bent ook belangrijk voor mij omdat ik mijn 
verhaal altijd bij jou kwijt kan. Dit is nog gemakkelijker geworden sinds we vorig jaar 
zijn gaan samenwonen. De afgelopen jaren heb ik genoten van het samenzijn met 
jou. We hebben veel activiteiten ondernomen en mooie reizen gemaakt. Ik kijk uit 
naar een mooie toekomst samen! Bedankt dat je er altijd voor mij bent, ik hou van je! 
Tot slot wil ik eenieder die ik niet persoonlijk heb benoemd bedanken voor hun steun, 
vriendschap, betrokkenheid en bijdrage aan de totstandkoming van dit proefschrift.
Evaluating tobacco control policies E
uropean U
nion’s health w
arnings and dissuasive cigarettes    |    D
irk Jan A
. van M
ourik Dirk Jan A. van Mourik
Uitnodiging
 
Graag nodig ik u uit 
voor de openbare verdediging 
van mijn proefschrift.
 
Evaluating tobacco 
control policies
European Union’s 
health warnings and 
dissuasive cigarettes
 
De verdediging vindt plaats op 
dinsdag 17 december 2019 
om 14.00 uur in de aula van de 
Universiteit Maastricht, 
Minderbroedersberg 4-6, 
te Maastricht.
 
Aansluitend bent u van harte 
welkom op de receptie ter plaatse.
 
Dirk Jan A. van Mourik
d.vanmourik@maastrichtuniversity.nl
 
Paranimfen
Jochem Schelfhout
René Heuvelink
